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Assistant
Commandant’s
Perspective

By RADM Robert C. North

Assistant Commandant For Marine Safety & Environmental Protection

Preparing For Our Best Response

The Coast Guard has always cultivated a workforce rich in results-oriented people. Individuals whose
sheer drive and energy have made the Coast Guard what it is today; an agency highly respected for our
ability to manage our five core missions with innovation and continuous improvement. In that spirit, the
last several years have seen a host of initiatives to improve our service to the public, and to measure
exactly what we do.

Throughout my assignment as the Assistant Commandant for Marine Safety and Environmental
Protection, | have stressed the importance of the Government Performance and Results Act and challenged
my directors to provide the best return to the American public on their investment. The Office of
Response, responsible for coordinating Marine Safety preparedness and response policy, has accepted
this challenge by asking the questions, "How do we define and measure the success of a response?" and
"How prepared are we to respond"? Today, more than ever before, these two questions drive the
activities of the Office of Response as we assess the response needs of the future.

We are in the process of refining the target (what is success?). This will ultimately help us develop a
method for determining our level of readiness to perform our response mission. | am excited about these
efforts because they show a serious commitment to achieving an optimum approach to our response
posture. Clearly much work remains to be done. By reading this issue of Proceedings of the Marine Safety
Council you should begin to get a sense of where the future of the Coast Guard environmental response
and preparedness lies. Please lend us your support and comments as we explore these challenging issues.
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BEST a2

RESPONSE

1

Thisissue of Proceedings of the Marine Safety Council is divided into eight sectid
Individual sections are color-coded based on the "Picket Fence" you will find at
beginning of each article. Inthefirst of those sections we explain the cornerstone co
of Best Response and briefly tellyou how thatties in with the last article, the Prepared
Assessment Model. In between, you will find articles onthe key business drivers|
supportBestResponse. Inaddition, youwill find many pieces of related information
may help you understand the overall relationship to the Best Response concept.
the first section we have included a short description of the Best Response Surve
anexample ofthe forms so you can see howthisworksin application. With Best Resy
we seekto provide you with the "target" for success and practical suggestions to

your day-to-day business of Response and Preparedness. pe—

=

CoMING UP IN THE NEXT IssUE: RISk MANAGMENT
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MEASURING RESPONSE:
A BALANCED RESPONSE SCORECARD FOR
EVALUATING SUCCESS

By CaptJ. Kuchin CCGD5 (AM) and CaptL. Hereth, Response” measurement scheme and survey g
G-MOR, USCGHQ, Washington, DC offered:

For many years there has been an (1) to improve response community alignment,
ongoing discussion of how to define success in )
emergency response. This article presents an  (2) 10 serve as a guide or part of a “Balanceq
update of work in the U.S. Coast Guard toReésponse Scorecard” during a response, and
identify the principal measures used to determine
success in emergency response and to establish (3)
a methodology to evaluate effectiveness in eacﬁv"’“uat'on tool.
of those areas.

to serve as a post response self

The article elaborates on the use of thes

This article begins with a discussion of the CONCEPLS during a response and proposes their

U.S. National Response System (NRS) |2S part of a Balanced Response Scorecard. Using {
- eBest Response” measurement scheme, th

identifies the goal of that system and introduces . .
the concept of “Best Response.” The «gestoUggested scorecard blends traditional operation

Response” model graphically represents thé:Ietails with an aware_ness_of progress towar(_j
business of emergency response. It is followetl(l;umomef5 that benefit patlonal mtergs_ts._ This
by a description of the methodology used to roader view of success will h_ave a beneficial impad
develop a measurement plan. The measuremegp our ability to more effectively prepare for_ ‘find
plan relies on the concepts of key busines ellv_er emergency response with positive,
drivers, critical success factors and a surve)mean'ngfUI results.

instrument to evaluate the complex process OfThe U.S. National Response System (NRS)
crisis response. T P y

The U.S. National Response System waj
established in the late 1960’s. It was created i
answer to a number of large-scale pollution incident|

that highlighted the nation’s
need to provide a mechanism to
foster support, cooperation and
National Response System (NRS) collaboration among all response
entities, both industry and
government (federal, state, local)
National in order to provide the best
« Interest possible response. Figure 1 is a
4\(0(\ summary view of the National
Response System. The
foundation of the system is the
components, or players —
industry and government; the
business of the system is “Best
Response”; and the goal of the
The Player s system is the protection of those
Private Sector Public Sector elements of the National
Interests summarized here as
People, the Environment,
Property and the Economy.

Although survey norms will evolve over
time, three immediate benefits for the “Best

“Best Response” The Busine s

Industry Government

GOAL: To Minimize Consequences . .
Figt
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The Goal of the NRS This statement captures and
characterizes the essence of the challenge o
“Minimize the Consequences of Pollutionresponding to a major pollution emergency in
Incident§—1999 U.S. Coast Guard Performance Plan the United States. The tremendous variety of
entities (agencies, companies, organizations,
Thisisthe primary goal ofthe NRS whenrespondingto ojhdividuals, etc.) that are partners, customers,
and hazmatincidents. This simple statementfocuses @Qppliers and stakeholders in the business of
the actual outcome thatthe NRS iSChartGFEdtOdeliverg}nergency response has a|Ways posed hug
the nation. Ithas been accepted bythe U.S. CoaStGU@'ﬁb”enges to emergency respondersl Over the
asitsgoalinthe area of pollution response. years, balancing their needs has spawned
] ) ~ considerable debate and conflict as responssg
The four categories representing the National,gnagers wrestled with satisfying all legitimate
Interests are designed to be broad enough to inclugi§erests in the midst of emergency response.
everything the response organizationis trying to protect.
These categoriesinclude: In an effort to establish a holistic view
] o — a mental model — of this very complex
(1) People - people, theirwelfare and theirinterests (SOC'@usiness, and provide a single common view of
cultural, archeological and recreational); what a response is and what it looks like, the
Coast Guard measurement development tea
created a graphic to depict the business of
response. Figure 2, “Best Response (Coastal
Maritime Oil Spill)” is that model. The model
does not pretend to settle the historical
conflict and debate over competing priorities; it
simply presents them so as to encourage
The Players of the NRS discussion. It does however, attempt_ t_o
capture the essence of the response, providing

Figure 1 shows that the response systemincludes bathcommon focus for all segments of the
private and public sector representatives. Inthe U.S., tigsponse and stakeholder communities. If the
responsible party (supported by representatives dpodel is accurate, then every major player and
contractors) and designated

governmentagencies (federal, state

and local) each have jurisdiction and

on-scene functional responsibilites.  Best Response (Coastal Maritime Oil Spill)

Therefore, management

responsibilities are normally carried
outusing a Unified Command (UC)
structure and an Incident Command

Systemorganization.

(2) Environment - the natural environment;
(3) Property -the property people own; and

(4) Economy -those economic systemsshas tain
local, regional or national interests.

The Business of the NRS —
“Best Response”

Shoreline Recove
On-Water Recovel
In-Situ Burnin

Protection

“Response to a major pollution ' Cleanup
emergency is like standing up, _ Countermeasies
overnight, a multi-million dollar Operational Response
corporation with three (or more) S
partners (Unified Command) that Safety Officer

don’t particularly want to be in —
OPS Liaison Tech .

business together.”
Planning - Finance - Logistics
Unified Command (UC)
Incident Command Post Figure 2

Environmental

:

Stakeholder
Service & Support

6 [ Public Information

PROCEEDINGS OF THE MARINE SAFETY COUNCIL

o~ w0

mw2Z O wmbA




-~ » o B

mwZ O wmA

stakeholder should see his/her primary interesyrotection; on water recovery; shoreline recover
prominently represented in the row of arrowsand clean up; wildlife protection, recovery and
along the upper portion of the diagram. The modelehapilitation; advanced countermeasures such :
has the potential to enable all players andjispersant application or in-situ burning; disposal
stakeholders to agree on the major functionaynd hazardous substance response. The arro

activities with explicit acknowledgement that all indicate parallel, simultaneous execution of thes
interests are valued and important. As a resul§nctions.

the model can facilitate a more effective
discussion focused on how to achieve the Best A block labeled safety is included
Response. supporting the entire “operational” complex. Each o
the operational response measures, in and
The diagram can also serve as a “shareghemselves, is potentially extremely dangerous

mental model” for the entire response communitySafety must be integral to all aspects of eac
A shared model serves as a very practicapperation.

alignment tool. It helps clarify the scope,

complexity and interrelationships of the many Public Information and Stakeholder

important functions carried out in a crisis Service & Support

response. The upper portion of the graphic (the

arrows) represents the major functions that must Taken together, the functions of Public

be performed effectively and efficiently to achievelnformation and Stakeholder Service and Supportaretl

Best Response. The arrows represent those majorimary “Customer Service” functions provided by the

functions that directly impact the desired emergency manager.Inthe past, the primary custome

outcomes of the response. The use of arrows iemergency response had been the “common good”

the diagram to represent the primary functionaperhaps the “American people.” Certainly these gener

areas was a deliberate, symbolic choiceustomersbenefitfromthe efforts ofemergencyresponde

representing the fact that an effective response taowever, there are far more specific customer groups wi

a complex pollution emergency is a multi- more precise needsto be served and theirneeds meritdi

functional event, with a wide variety of things attention.

that must be accomplished simultaneously. Each

arrow is a complex, multi-organizational function “In a Crisis, Always Be the First and Best Source 0

that, by itself, will present significant challenges. Informatiori—Communications Council of America.

It is incumbent on the response manager to

ensure that all functions go forward Public Information speaks to the responsibility]

simultaneously. for keeping the public informed. Itisincumbent upon the
The lower portion, the foundation of the €mergency manager to keep the public fully advised s

modell represents the response managemeﬁleyfeel confidentthatthe response is being carriedo

system that must ensure that the response gorrectly. Public confidence isimportantfor the perceive

carried out effectively and efficiently. That Success ofthe crisis response effort. Itis noteworthy th

foundation is based on the National Interagency?lprime mover forthe U.S. Government Performance al

Incident Management System’s (NIIMS) Incident Results Act (GPRA) was the seriously eroded publis
Command System (ICS). confidence ingovernment. Large crises are situations t

public absolutely wants to feel confident that thei

Operational Response government (and everyone else) is handling properly. T!

Public Information function carries the responsibility of

The upper left section of arrows in Figure ensuring thatthe publicis fully aware of progressand h

2 represents the Operational Response. Typicallgvery opportunity to conclude thatthe incidentis being

a major maritime pollution emergency responséhandled properly. The explicitintentis that the public will

begins with a distress call initiating a Search andhave full accessto tgeod andthe bad. Thereisnoimplied

Rescue (SAR) case. That is followed quickly byintentthatthe emergency responderswillreportanything b
mounting operational responses, as needed, in thige truth.

areas of firefighting, salvage and lightering, and

pollution cleanup countermeasures. Stakeholder Service & Supportrepresents th

responsibility to keep all stakeholders fully advised abo

Countermeasures may include containment anthe status of the response. This is important becau
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stakeholders have beenimpacted by the spill or havegsmmand Post—has been placed in the diagra
vested interestinthe outcome of the response. Inan G derpinning the entire system. This emphasize
organization, the Liaison Officer routinely deals withthat, in a complex pollution response, thd
assisting and cooperating agencies, organizations @fadership and management of the response
companies. Inaddition, there are six other categories g facilitated by a properly equipped and
stakeholders thatmust be addressed: configured Command Post. Integration o
) response resources and co-location of t
General Specific principals will help improve the efficiency and the
. . effectiveness of the response.
(1 Environmental @ Claimants

. “Best Response” Summary
(@ Economic (5) NaturalResource Damage

Assessment Representatives Best Response is the highly complex an
challenging business ofthe U.S. National Respon
System and emergency response ingeneral. Itis ve

Appropriate Stakeholder Service & Support!rm:)ortamto understand a_nd tobe able tq a_ccpmpll
. . : - ifwe are to reach our national goal to minimize th
includes the ideathatthe response leadership active L

. nsequences of pollution incidents to people, t
seeks out the stakeholders, keeps them informed, ang - hment oro erty andthe econom
actively receivesinputfromthem. This ensuresthat, wherée -Prop y:

possible, the management ofthe crisis will take into account
their interests.

@ Poalitical ®) Investigators

The Best Response model clarifies and hely
us focus our efforts in several ways:

Public Information and Stakeholder Service and

b . — It depicts the multi-faceted activities
Support, takentogether representthe “Customer Servic

. - 8?curring inacrisis response.
side of emergency response and are critical to the overal

final judgment of the quality and the success of the —ltestablishes awhole system, graphica

response. view of what emergency response leaders need

provide.
The Response Management System —

National Interagency Incident —Itadds clarity and common perspective
Management System Incident enabling every participantto better grasp, apprecia
Command System and agree on the length and breadth of all that t

. esponse systemisrequired to deliver.
The next section ofthe model, the bottom half o{ b 4 9

the diagram, represents the Response Management — Itserves as avery practical alignmenttoo
System. This diagramis arranged to provide afunction@mb"ng the response community to have a“shar
representationofhowNIIMS ICSinteractsandalignswit,ental  model” of the scope, complexity and
the major functions - the arrows. The Safety Officer a”%terrelationships of the many important functions
Operations Section work primarily in support of the .5 ried outin a crisis response.
Operational Response; the Information Officer (10) is
responsible for Public Information; and the Liaison Officer —Itis useful as a checklist for reviewing
(LO), supported by Technical Specialists (TS), iSeadiness.
responsible for Stakeholder Service and Support.

— It is useful as a checklist for setting

The supporting layer of organizationis showningpjectives during aresponse.
the diagram as the Planning, Finance, and Logistics

Sections. Theirresponsibilities spread throughoutall areas —Itprovides the ability to quickly and visually
ofthe functional response. Similarly, Unified Commandepresent to the uninformed the magnitude of t

carries responsibility forand, therefore, supports allaspeathallenge presented by amajor pollution response a
oftheresponse. may serve as agood communication tool.

The Incident Command Post The BestResponse model serves asthe ba

framework for the measurement scheme proposed
The bottom layer of the model—the Incident

PROCEEDINGS OF THE MARINE SAFETY COUNCIL
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the remainder of this paper. should measure the degree of preparedness, i.e. t
apparent ability to minimize the consequences. Thg
Measuring the Success of a Crisis Response Coast Guard's leading indicator will involve: 1) a
detailed assessment of required response plans a
2) an assessment of apparent capability to respo
successfully in a variety of functional areas.

Why Important?

The next challenge is to identify and to
measure the actual outcomes of the response effort.  1pq capability assessment will look at such

The historical focus has typically been on measuring""ngs as: resources available, systems suppor

activities such as: speed in responding; feet of boorﬂolicies, procedures, training levels and exercisd

deployed; and gallons spilled and recovered rathgf, ricipation. The assessments will be principally
than the actual impact of those activities. Whileggf_eyvaluative. but must be useful at the local

traditional metrics are important matters in theregional and national level. The leading indicator will be

response, they are largely reflective of processes andjigated by the lagging indicator proposed below.
activities being carried out in the response and do

not always directly relate to the overall outcomes. The Lagging Indicator will measure the actual
The intent is to measure outcomes that directly relaig tcomes based on the national goal. This mea
to minimizing consequences to people, theneasuring how effective the response organizatio
environment, property and the economy. Ideally, Wgyas at minimizing the consequences of a pollutio
want specific information that will relate to the valuejncident. The primary emphasis during the past yeal
provided by our response efforts (i.e., throughas been on developing a plan to measure th
reduced consequences). Lagging Indicator - the actual measure of what a
response accomplishes relative to minimizing
consequences. This is the focus of the rest of thi

There are two general categories Ofpaper.
measurements: leading indicators and lagging
indicators. Both are valuable to the manager in
evaluating progress. The literature suggests that, The process used to develop measures o
whenever possible, a measurement plan shoulgljtcomes is depicted in Figure 3.
include both. Step 1: Identify the goal: “Minimize the

i . consequences of a pollution incident”.

The Leading Indicator for emergency Step 2: Identify the key business drivers (KBD)

response must center on the response organizationgy myst be accomplished in order to reach the goa
capability to minimize consequences. The indicatog gp's should link to those national interests

(people, environment,

property, economy) we are

trying to benefit by
Measurement Methodology minimizing e
consequences of a pollution
incident. The assumption is
KEY | Critical Success Factor] | that there are several KBDs
that must each be addressed
to realize success. The final
judgment of success will be
an aggregate score based
[ Critical Success Factor | ] on the relative success in

KEY each of the KBDs.
Critical Success Factol

B — Step 3: ldentify the

DRIVER [ Critical Success Factoq | critical success factors
[ Critical Success Factor | ‘ (CSF) for each KBD: Each
CSF is something that must

KBD CSF go well or be done right in

Leading vs. Lagging Indicators

The Measurement Framework

BUSINESS [ Critical Success Factof |
DRIVER

| Critical Success Factod |

PROCEEDINGS OF THE MARINE SAFETY COUNCIL




order for the KBD to be protected or receive someand the media perceive the response as successfi
benefit (Rockhard, 1981). Again, the

entering assumption is that there will be severab. Stakeholder Service and Support: All stakeho
CSFs that must be accomplished in order to ensuggrceive the response as successful.

success in each KBD. The finabibty to judge

success in a KBD will be based on an aggregate of ti¢&ganizational Outcome:

success in each of the relevant CSFs. o .
6. The Response Organization: The response organi

Step 4: Identify measures for the CSFs. effectively and efficiently responds to the incident.

Identifying Key Business Drivers Figure 5 depicts the relationship between the majorres
management functions (shown as arrows) and the
Identifying the Key Business Drivers (see business drivers.
figure 4), began with a review of the research done
over the past twenty years as well as extensive use !dentifying Critical Success Factors
of a variety of case studies and reviews by a group (CSFs)
of experienced responders. As a result, six key ] ) )
business drivers were identified as critical to goal CSFs for pollution response were identi
accomplishment. From the outcome measuremefpy Harrald (1994) and consolidated by Walker, §
perspective, five of the six meet the “outcome” test1994). The Coast Guard measurement work ¢
in that they deal directly with the consequences oft'uggled with how those factors might be meas

the event that we are attempting to address. They were particularly concerned that
methodology chosen would clearly show whethd

The sixth KBD, “Response Organization,” is Not desired outcomes had been reached. The

a process outcome that is essential to achieving oWfas to create an evaluation tool that wg
desired goal. Because organization figures s&hallenge the response organization to meet
prominent|y in a successful response, it Wa§tandards. If those standards were met, we fel
included as a key business driver. Ideally, theve could confidently predict success — suc
response organization will become so automatic t8€ing defined as accomplishing our goal to mini
the responders that eventually it would not even bEhe consequences of an incident to ped
an issue during a response. Currently, however, o@nvironment, property and the economy.

Incident Command System model (or any other crisis ) ]
management organizational model) is a Ver>leen the intent to build a measurement/evalud

challenging and critical aspect of successfufo0!, and the clear necessity for the CSFs to f
response. on outcomes and align with the Key Busi

The Key Business Drivers (see
figure 4) are:

Measurement of Response

Operational Outcomes:

1. Human Health and Safety: Injury,

illness and death to responders and GOAL Key Business Drivers
the general public are minimized.

] Human Health & Safety
2. Natural Environment: Damage to

the natural environmentis minimized.

MINIMIZE The Natural Environment

3. Economic Impact: Damage to

property and the economy is Consequences
minimized.

Economic impact

Organization

Public Communication

Customer Service Outcomes:
Stakeholder Service/Support

4. Public Communication: The public
Figure 4
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Drivers (KBDs), the CSF's
identified in the earlier works
mentioned above were
extensively reviewed, revised
and reworked based upon the
following factors:

“Best Response” vs. Key Business D

Operational

Health; Safety

Stakeholders

Environment

Public
Communication

Cus

Sen

-~ » o

Outcomes

* Participant’s experience

Outi

Economic Impact

Jlaiininininininin

Operational

* [CSimplementation
experience

nNAfAN

Customer

* Incident Specific Pollution
Reports (ISPRs)

lll'\’lt?lsnonse

Service
HERENNRAN

Organ
Ou

Response Organization
1 |

* | essons learned database

* Jobtask analysis

GOAL: To Minimize the Consequence

* Response managementjob
aids

Asthe listof CSFswas completed and the worl@PPropriate  KBD o _
began to center on building measures for each CSF, tRdrveys depending on their involvement in the
group concludedthatasurvey instrumentto measure Cdgcident. Each Key Business Driver survey is on
accomplishmentwas the mostpractical firststep. ltwasfétverage one page or less. The methodology of th
thata survey could be used to establish expectations f8Y"VeY i that the person completing the survey i
response and to capture the qualitative assessment&§fed to read each "CSF” statement, and the

those directly involved in the incident, either as respondefonclude his/her level of agreement or disagreeme
or stakeholders. that the statement reflects performance in th

response being evaluated. A scale from 1 to
affords the respondent choices ranging from
“strongly disagree” to “strongly agree.”
In building the survey instrument, each CSFwas

transformed into the form of a statement describingin ~ The target population of spills to be measured
positive terms the accomplishment of the aspect of tHé tentatively set at 10,000 gallons and over (abou
response addressed by the CSF. Because the questidRs Per year in the U.S.). A detailed survey
are based on CSF'’s, the expectation is that doing a goBEPtocol—who should complete it, how many, who
jobonthe CSFwill directlyimpactaccomplishmentofthedecides, etc.—is under development. The surve
KBD and, inturn, success in accomplishing the goal ofiata will be collected by the U.S. Coast Guard
minimizing consequences. The survey questions creat®tional Strike Force Coordination Center (NSFCC),

were grouped according to the six KBDs. Elizabeth City, NC using standard survey practices
The data will be used in two ways:

mwZ o< wmhRA

The Survey

Survey Details
(1) NRS Feedback: The survey data will be

The survey is designed to use the judgmengnalyzed, looking for potential areas to provide
of those closest to the event to measure succetgedback to the response community for
and judge how well the response organization ha§provements, either regionally or nationally.
done in each KBD. Therefore, only those individuals
with good knowledge of or involvement with the (2) Government Performance and Results Act:
response will be asked to fill out KBD surveys. AGPRA requires outcome-based measures o
minimum number of responders and those affectefiffectiveness to substantiate the value (and thug
by the incident will be targeted. Each persorfontinued funding) of a program. The survey data
completing the survey will be asked to fill out aWill show that response organizations throughout
demographics page and then one or more of the

PAGE 10 PROCEEDINGS OF THE MARINE SAFETY COUNCIL




the U.S. are meeting consensus-based nationpdsponse manager use a standard set of measure
success measures, i.e. the CSFs in the survemonitor an organization’s progress toward the goa
The survey is not presented here due t®f minimizing consequences.

space limitations but is available to interested parties

from the NSFCC. (See example at the end of this We believe that the prudent manager,

article.) especially in the complex realm of emergenc
response, should make it their business to identif

As survey results are obtained, they will bethat limited array of measures and to establish

reviewed and analyzed for qualitative andmeans to use those measures to guide them in t

quantitative relationships. Such findings are expectegesponse. Our suggestion is that the “Balance

to evolve and change with the growing body ofResponse Scorecard” should include details abo

survey data. It is anticipated that the responsgrogress in the key business driver areas, in additi

community will be able to develop norms and factorgo the traditional operational details, as noted below

for assessment of a response’s success. We may see

such norms differentiated by geographical localeBalanced Response Scorecard:

type or volume of spill or other parameters assisting

us in better coming to terms with the concept of. Operational Details:

“Best Response.”

-~ » B

Incident Status What's the problem?” andWhat are
Survey Benefits we doing aboutit?”

The assessment of regional and nationa$ituation status —describes incidentand area of impag
performance trends based on post-incident surveys will
evolve as surveys are conducted. This may take sevef3¢source status — describes people and equipme
years. Nevertheless, the survey, with its embedded KB@ssignments

framework and specific CSF’swillimmediately servethree ] ]
veryimportantneeds: Financial status —describes sources and uses of fung

mwZ O=< wmXA

(1) As an alignmenttool before the response. !I- KeyBusiness Driver Details:

The survey serves as an alignment toof<ey Business Driver SurveyWill we reach our desired

before the response. Such a tool develops a “shar@dcomes?”

mental model” clarifying expectations for all players. i

Such a common understanding of goals, methodé?peratlonalOutcomes:
roles and procedures can substantially contribute to
improving the effectiveness and efficiency of
operations. People that understand and buy into the
desired outcomes are more likely to work creatively
to achieve them with less direction from Economic Impact
management.

Human Health & Safety Impact

Natural Environmental Impact

) ) Customer Service Outcomes:
(2) As a guide—i.e. as part of a “Balanced

Response Scorecard’—during the response. Public & Media Communication

Using the survey parameters as a guide or Stakeholder Service and Support
“Scorecard” during the response may also be very

helpful. The “Balanced Response ScorecardOrganizational Outcome:

terminology used here is drawn from the literature

that suggests that managers need to track a limited Response Organization Status

array of the “right” measures in order to stay abreast

of their organization’s progress toward meeting it{3)Finally, as aconsistent, postresponse, self-evaluatig
goals. That limited array of measures for artool.

enterprise is generically referred to as a “Balanced
Scorecard”. In this context, then, the “Balancedlhe KBD survey, withits CSFs provides a consistent

Response Scorecard” phrase suggests that tﬁ[djnplifiedmethodforevaluatingthehundredsofsmalle
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incidents thatwill notbe formally surveyed. The responsgasponse system get a better focus on what the co

manager can be assuredthatallkey success areas are bgigly, wants and needs from a crisis response.
reviewed and may use the formatto determine lessons

learned or best practices fromthe response. References

Summary: Harrald, John R. 1994, Preparing for Success: A Sys
) ] » Approachto Oil Spill Response. Paper presented t¢
We began with a simplified, whole system gje vearsafterthe EXXON VALDEZ Oil Spill Conferenc
view of the National Response System, identifyingyarch, 1994, Anchorage, Alaska.
the players, the business and the goal. We described
the NRS as a partnership of the public and privatRockland, J.F.,1981. The Changing Role ofthe Informa
sectors. Each entity works to deliver Best Responssystem Executive: A Critical Success Factor Persped

in order to meet our goal of minimizing Sloan ManagementReview, pp. 15-25.
consequences.

o~ » o R

Walker, Ann Hayward, Donald Ducey, Jr., Stephe

We then discussed a measurement plapacey of Scientific and Environmental Associates. |

designed around our goal to minimize consequencegd Dr. John R. Harrald of George Washington Univers
and identified six key business drivers. Eachi994.implementing An Effective Response Manage

business driver had a series of critical succesgystem. Technical ReportlOSC-001, pp. 20-22,47-48
factors proposed as details in a survey. This format

enabled the measurement of a complex pollution Biography
response through qualitative assessments by
responders or stakeholders. Captain Joe Kuchin currently servesasthe C
Marine Safety Divisionforthe Commander, USCG Atla
Provided we can obtain consensus — in itselfArea in Portsmouth, VA. His 27 years of service h
not a simple task - and validate the tools used, thigicluded 19 years in the Marine Safety program.
measurement model will be a key performancexperienceinemergency preparedness and respon
improvement element for crisis response. It takes mcluded assignments as Executive Officer of the Atla
major step towards setting performance expectatiorstrike Team, Chiefofthe Marine Environmental Respo
by describing what a successful response looks lik@ranch onthe Eighth Coast Guard District Marine Sai
It will also provide for more consistent evaluationsstaff, Executive Officer of Marine Safety Office Gual
that will be useful at the local, regional and nationalCommanding Officer of Marine Safety Officesin Hunti
levels. ton, WV and Mobile, AL and Commanding Officer oftl
National Strike Force Coordination Center. Heisagrad
Beyond the benefits of the formal measuremengfthe USCG Academy, hasan MAin Management, al
model, we suggested that the survey, with itsgraduate ofthe U.S. Air Force Air War College Semi
embedded KBD framework and specific CSFs could
serve three other very important needs: Captain Larry Hereth has served inthe Co
Guard for 25 years at units on all three coasts. Afte
(1) As aralignmenttool before theresponse;  duty and command of a station in Turkey, he special
] in marine safety and pollution response. This inclug
(2) As aguide or as part of a Balanced Responsg, s as Chief, Port Operations in New Orleans, Alter
Scorecard during the response; and Captain of the Portin New York and as Command
i . Officer, Gulf Strike Team. He also guided Coast Gu
(3) Asaconsistent, po_st rgsponeﬁ—evalgatlon training activities during his assignment as Chief, Mal
tool for those hundreds of incidents that will not beg,\ ironmental Response Schoolin Yorktown, VA. T
formally surveyed. included supervising all Coast Guard courses relate
aPé)IIution response and directing the national exer
|Program, nowknown asthe PREP Program. CaptainH

blends the traditional operational detail focus with a 8ssumed the duties of Chief, Office of Response (G-M

awareness of progress towards desired outcomes ( . . )
referencetothe KBD survey). The authors encourage thlisy CoastGuardHeadquartersin July 1997. Inthis posi

. . = . hHeservesasprogrammanager forall Coast Guard acti
broader crisis management perspective. Establishingita . -
rélated to pollution response. In addition to a Bacheld

our expectation holds great potential to help our entirgCience degree from the Coast Guard Academyin 19

hasan MBAin Management.
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The proposed Balanced Response Scorec
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|dentifying Key Business Drivers

Identifying the Key Business Drivers began with a review of the research done over the past twenty years as
well as extensive use of a variety of case studies and reviews by a group of experienced responders. As a result,
six key business drivers were identified as critical to goal accomplishment. From the outcome measurement
perspective, five of the six meet the “outcome” test in that they deal directly with the consequences of the event
that we are attempting to address.

The sixth KBD, “Response Organization,” is a process outcome that is essential to achieving our desired goal.
Because organization figures so prominently in a successful response, it was included as a key business driver.
Ideally, the response organization will become so automatic to the responders that eventually it would not even be
an issue during a response. Currently, however, our Incident Command System model (or any other crisis
management organizational model) is a very challenging and critical aspect of successful response.

The Key Business Drivers are:

Organizational Outcome:

1. The Response OrganizationThe response organization effectively and efficiently responds to the
incident.

Operational Outcomes:

2.Human Health and Safety Injury, iliness and death to responders and the general public are minimized.

3.Natural Environment: Damage to the natural environment is minimized.

4.Economic Impact Damage to property and the economy is minimized.

Customer Service Outcomes:
5. Public Communication: The public and the media perceive the response as successful.
6. Stakeholder Service and SupportAll stakeholders perceive the response as successful.
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Key Business Driver Survey

The Marine Environmental Response Key Business Driver Survey was distributed to responders, local
stakeholders, and agency representatives involved in the response to the M/VV New Carissa. Some ofthose contacted
included local governmentrepresentatives, local media, environmentalists, business owners, and pollution contractors.
Theiranonymous responses will be analyzed by the FOSC and others to find out what they and other members of the
response community think about the effectiveness and success of thisresponse. Honestfeedback givesthe Coast Guard
and the response community a clearer picture of where our response efforts are succeeding and where we still face
challenges. Ultimately, itis envisioned that this information will help improve pollution response goals, policy, training,

and the effectiveness of any response. Below is an extract of one page of the eight-page survey form.

I pow don't have divect knowiledge of the avents amd circumsiances described,
plaase leave he sechion bilank,

£ hi T et
: LR Eamewhal Agres
Hairtral
€1 ELRL AT el gy
S Dimngraa
By Madgres

Incident Organization

1 5
1. & standard. wel-known and understood response managemaean o
SYEam was used 1o respand and manage tha incicant

[
™
-
&
il

2. All responoers wers famillar with the responss management system -l ole
and knew telr rohe within the sysbam. B

3. Rasponse chjeclives wera astablished aay and ware Naxilia, o)
measurable, and allainable.

_—r
L=
-2

=

4. Rasponse shisclives wera updated as necessary 10 meflect changes or @@
he progressan of modent operadions

"

5 Response chipclives were offectively communicatad throwghout the o

] IR 4
arganizalion during the entre incicent rasponse i |r"’
|

TASQONSS Was Appropriate bo achleve incident obecinees and was

& The amount of eguipment and personnel resources used in lhe KERTAE 4@ 4D
||
[
ragsonable and necessany. [

B. "WWho's respansible for whal” (urisdiction and responsibifity) was

7. Excass resources weare guickly dermobilized throsghout he response,  Saahoioe ;-__‘-'-
|
estanlished eardy and accepbed by all response entities 'E": T

9 Mo duplicaton of efforttask parformance occwmed during the {11 5 1 HEK 01 R

25 pRnE: | |

10. The exlernal support provided to the Incident Organizalion was k! l: L
|| -'I ol et Bl

timedy, consistenl. and meat or exceaded raquirgments,
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RESPONSE ORGANIZATION

- b
: . : .

This section includes articles on =y s |
the use of the Incident Command s
System and emerging technologies B L
in support of that system. Within X, s,
the articles you will find elements A
of our response organization and 2
an update on where the Coast I K I I
Guard stands today in Z
implementing that system. E &
Together these elements assist to g S g
ensure the response organization CHCSME
effectively and efficiently responds I g I 2 | %
to the incident. &3 E &

SixKeyBusiness Drivers T

Implementing the Incident Command System
By the U. S. Coast Guard: Update 1999

By Captain Harlan Henderson,Commanding Officergovernments, and the responsible party, can bej
USCG, Marine Safety Office, Alameda, CA achieve this by working together cooperatively. The
U.S. National Oil and Hazardous Substance Pollutio

Introduction Contingency Plan (NCP) recognized this need tg

work together, and mandated that "the basid

The United Stated Coast Guard (USCG) inframework for the response management structure i
February 1996 formally adopted the Nationaly system (e.g. a unified command system) that bring
Interagency Incident Management System (NIIMS)ogether the functions of the federal government, the
Incident Command System (ICS) as doctrine foktate government, and the responsible party tq
response management to oil and hazardougchieve an effective and efficient response, wherg
substance incidents. This single decision to adopke Federal On Scene Coordinator (FOSC) maintain

ICS completely changed response management in tigithority.” However, the NCP did not identify a

United States, and it is arguably the most Signiﬁcar%peciﬁc system to accomp|ish this goaL and this
initiative to improve our nation's ability to manage cooperation did not always occur.
effectively and efficiently, all response operations.

Before 1996, there was no national standard fo

Whenever a spill occurs, the common goal isesponse management that integrated al

to mount a timely, effective, and efficient response irstakeholders into a single unified organization.

order to protect human life and safety, and toynile there were efforts to adopt ICS hybrids at the
minimize impact to the environment and thejocal field level, it was not the norm. Every oil

economy. Common sense dictates that altompany and every USCG Marine Safety Office

StakehOIderS, which includes the USCG, Othe(MSO) deve|oped their own unique Organization_

Federal agencies, the affected state and locglhijs |ack of standardization resulted in variations in

PROCEEDINGS OF THE MARINE SAFETY COUNCIL PAGE 15



command and control, terminology, tactical©OpPerations Guide (FOG), a forms catalogue and
organizations, and communications - all key element§&ining program tailored towards oil spill response.
in any response. Though all components existence ICS was adopted, USCG Headquarters i
inherent confusion of non-standard organization¥Vashington, DC established the ICS
became particularly burdensome and impeding whelinplementation Team (IIT) which will be_dlscussed
personnel from the National Strike Force (NSF)’Iater and the STORMS task force was disbanded.
public affairs or salvage personnel from outside the
local area were brought into the response. Before
they could effectively respond, they first had to
learn the nuances of the organization. Figures 1|a id
and 1b reflect a typical reference organization befor?ngI
and after adoption of ICS. 0

Why NIIMS ICS?

NIIMS ICS is the predominant public domain
ent Command System in the United States
ay. Yet, ICS is only the response sub-system i
the NIIMS "all risk, all hazard" model. Other sub-

The first formal attempt by the USCG to systems include: training, qualification and

establish a standard ICS response manageme‘ﬁ?rtiﬁcation' publications and supporting

system, which later served as a catalyst for th&echnologies. Co_mbined, th‘?se five subsystem
USCG adoption of ICS for spill response, occurred iﬁ:reat_e the four_ldatlon f_or conS|ste_ncy on all Ie_vels
the USCG Eleventh District in California in 1994. Theterm!nolc_)gy IS consistent region to region,
Standard Oil Spill Response Management SysteIHUb_l'.Cat_'onS_ are standard nationally, and
(STORMS) task force was chartered to develop gertlflce_ltlon is re_IlabIe. _Thesg have _replaced
single, ICS based, response organization for thgonfusmn and insecurity with clarity and

USCG Marine Safety Offices in San Francisco, LogSsurance.

Angeles/Long Beach and San Diego, in conjunction

with State and local agencies, as well as industry. ; . :
odern business management into a universall

Members included representatives from the USC sccepted and proven response management syste
the California Department of Fish and Game's Oﬁicel’he basic components include:

of Spill Prevention and Response, the petroleum ;
. S S A. Common terminology
industry, oil spill response organizations and local o

B. Modular organization
governments. The STORMS task force developed S

C. Integrated communications

several documents including the -
9 D. Unified Command structure

Field E. Consolidated action plans
F. Manageable span of control
G. Pre-designated incident facilities
H. Comprehensive resource
management
To implement these
components, the ICS structure has
_ : i five functional areas of
|gﬁ%§§w| [ ! ' i responsibility: Command, Planning,
- [H o 10 . . Operations, Logistics, and Finance, which
02 i : i are depicted in Figure 1b. Each of these
' i i functional areas may sub-divide into
i i additional organizational elements as the
response dictates. These functional area:
transcend boundaries and, therefore, cal
be implemented for all types of incidents.
Although ICS works very well when
managing an incident wholly within an
organization, it is especially useful when
responding with different organizations.
_ E“/a;‘?;d For this reason, the key underlying principle of the
system is flexibility. The "all risk, all hazard" model

Figure 1a. Basic Response diagram (PRE ICS) can be used to respond to any contingenc
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including natural disasters (earthquakes, hurricane)utside assistance for the larger type 1 and
accidents (airplane crashes, train derailments, searifftidents, which led to the concept of the Incide
and rescues), and planned events (major athletianagement Assist Team (IMAT).

events, parades).

The public domain aspect of ICS is important This paradigm acknowledges that it is n(
in that all the training and qualification materials arerealistic or cost effective to train all responders
readily available at a low cost. This increasegshe highest levels. The IMAT is composed of hig
accessibility and encourages implementation by thtrained and experienced USCG personnel
many different organizations that need to respond as a team to augment the local respo
respond to the same incident. organization and to assist the Federal On Sc¢

Coordinator (FOSC). The plan calls for three IMA
The Implementation Plan: to cover the east, west and gulf coasts. The IM
can be used for any size spill but wou

Rear Admiral Robert C /e especially be beneficial to the
North, Assistant Commanday’ v larger type 1 and 2 spills dug

for Marine Safety and Command Staft to the limited resources of
Environmental Protection, local MSOs and the

promulgated a USCG-wide NI complexity of the response.

Liason

instruction in May 1997 for Safety
the implementation of ICS After characterizing the
which included a | | incidents and organizations
training and the workgroup next identified
qualification strategy.‘ (PRI g ‘Opem‘ims g Logistics g Flnance specific training opportunities.
For the USCG, this WasSkesources Staging Areas Communications Procurement These included general ICS
. Situation Branches Food Claims
a major program chang&emoiization Divisions Medical Time courses (e.g. 1-100 through |
that would not be ™™ crows Gomasipot  compensaion 400); position specific coursey
achieved overnight. Faciites and workshops; and tea
Calling ICS "the future of non-military incident training opportunities. A matrix was then develops
management,” Rear Admiral North developed arillustrating the training opportunities at differe
aggressive three-year, two-dimensional plan. levels of experience. Since this was a new train
opportunity, a timeline was developed to frame t
The two dimensional aspect of the training requirements. Specifically, the matrix depig
implementation plan includes, first, a solid trainingthe relationship between the course, who takes
program for USCG personnel to build proficiency anccourse, and when the course is required.
a firm knowledge base of ICS. Second, it establishes
a systematic training and qualification program with Finally, a qualification system was establishe
the goal of institutionalizing the program within the A "performance based" system was chosen focus
USCG training infrastructure such as correspondenasn individual performance as observed by
courses and resident training at training commandgvaluator using approved standards. Supe
An ICS Implementation Team, comprised of a crossesults are expected in using this method ove
section of experienced Coast Guard officers fromtraining based" system which is based on mersg
various commands, coordinated the implementatiopassing a course. Additional work is in progress
plan. the areas of identifying performance standarg

evaluation criteria, and qualification training.
Two key concepts were developed to determine

the level of training required to implement the plan. Keys to Success

First, incidents were "typed" by size and complexity.

A type 1 incident is the largest and most complex, The following 10 keys to success we

and a type 4 is the smallest which represents thdeveloped based on review of lessons learned

majority of responses. personal experience with implementing ICS. Whi

many of the items seem basic, they continue to

Local USCG Marine Safety Offices (MSOs) are overlooked and continue to occur.

expected to respond to the type 3 and 4 incidents

with existing personnel. However, MSOs may need
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1. Nationalize / Institutionalize ICS. A national €xercises in partnerships with the state based
response management system requires lessons learned from exercises and actu
national doctrine by the organization responses. Each month, alternating trainin
responsible for the implementation. In the and process exercise sessions are he
case of the USCG, a national jointly with the MSO and the state of
implementation plan was developed at California with the goal of increasing our
the USCG Headquarters level as Within 3rd level of preparedness. The MSO als¢
discussed earlier. This plan sets the 400 ear (2000) works closely with local industry in
minimum standards that field units /commanding officers evaluating their ICS processes
such as USCG Marine Safety Offices/ _Executive Officers during required annual tabletop

Chief, Port Operations .
(MSOs) are expected to meet. preparedness exercises.
However, national consistency on _ _
the application of ICS will not Some people resist using

and cannot be achieved withou N 3 Within 2nd ICS because they view it as
national policy. Position Specific Courses/Workshops year (1999) overly Complicated and too

IMTs attendees vary by topic ) A
paperwork intensive.
Even with a national Proper training in the use
pOIiCy1 it is important to 1-300 All field unit members in leadership positions Within 1st of the SyStem and the
remember that ICS is determined by unit Commanding Officer year (1998) various forms is
critical. The system

FLEXIBLE. The
modular design allows Within m\ and the associated

. 1-200 All operational field units year (1998)
the system to easily forms are
expand or contract7 designed to help

the situation 1-100 All CoastGuard via Correspondence Course Within 1 improve the
warrants. Eor (available from CG Institute) year (19¢ effectiveness
example, as and efficiency
operations shift from on-water skimming to shorelineof the response. In no way should the paperwo
cleanup, the organization can easily shift to meet thnpede the response, only the forms that assist
changing need. Only those positions which ar@chieving this goal are used and completed. Duri
needed to create an effective organization aran actual event, the forms are critical in developin
staffed. Also, the expansion can occur rapidly suckhe Incident Action Plan, which clearly articulates
as to integrate a large influx of personnel. Théhe response plan to the entire respong
system is flexible in that changes can beorganization.

accommodated as long as the basic tenants of ICS

remain intact. However, beware of hybrid systems. 3. Exercise/train jointly. Spill response is
Many organizations and consultants have tweake@/Mmost always a multi-agency, multi-jurisdictional
the system to the point where some of the basigvent. If a single organizational structure is
elements of the system are lost. Recently someor@stablished that integrates all stakeholders, it
asked which NIIMS ICS was being used. To achievé&ssential for these stakeholders to train and exerc

an effective national response management systemt@gether. An old adage is that your best tool in a
must be standardized. emergency is a familiar face and that you shoul

meet your friends before you need your friends.
Finally, ICS needs to be institutionalized within all response personnel (USCG, state, industry a
an organization and be a part of the organization¥sponse organizations) practicing together th
culture. become more familiar with one another so that t
level of trust and respect is solid when an actu
2. Focus on the process. Too often, peoplevent occurs. Also, there has been a move towal
look just at the ICS organizational chart and thinKkarger, more complex exercises. | am a proponent
they understand the whole system. The beauty afmall, short duration exercises that focus o
the system is in the details which are the processggocesses with an occasional large scale exercise
(e.g., the planning cycle, information flow to thetie all the pieces together. Small exercises offer t
situation and resource units, or the communicatioopportunity for teambuilding by small groups of
process among section chiefs). At USCG MSO Saparticipants that would normally work togethe
Francisco Bay we have developed mini procesduring an actual spill. An example might be training
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personnel staffing the Joint Information Center (JIC)and a Procurement Unit Leader and be assured t
the Planning Section or the Situation Unit. will receive someone with the gualifications to do th
job. For consistency, it is also important to ensu
4. Train using lessons learned. Most agenciemstructors are qualified. ldeally instructors shoul
and organizations do a terrific job in critiquing be trained to at least one level above what they
exercises and actual responses to capture lessaeaching, have real world experience, and have so
learned. Few organizations ever truly learn theeaching credentials.
lessons or fix problems they so diligently identified.
As previously mentioned, small, focused exercises  Locally, | have appointed an ICS unit
based on a single lesson is an ideal way to attagioordinator to train personnel and track the
this issue. qualifications. We have taken the qualificatio
process a step further by publishing an IC
5. Establish a trackable qualification programorganization chart to identify where unit personnsg
with qualified instructors. ICS includes a our state counterparts, and the USCG Strike Ted
comprehensive qualification process. That procegsersonnel would likely serve. This allows eac
or a similar process should be adopted. The procepgrson to know her/his job for all exercises a
should also include documentation on the level o&ctual responses and includes substitutes sho
qualification of each individual that should be someone not be available. As a result of the
maintained in a national database. A Federal Orefforts, the command now has the capability t
Scene Coordinator can then request personnel witipush the button and go." Finally, it is importa
specific qualifications. For example, the FOSC canhat the Incident Commanders assign the md
order a Logistic Section Chief, an Information Officer,qualified person to a positions and not mak

Incident | Incident and Organization Che
Complexity

Type 4 Small Incident (approx.80% of spills

Initial Typically one operational period. Verbal action
Response Single or a few resources.
Command, General Staff positions normally not

Type 3 Larger incident (approx. 15% of spills), e.g. wsl
Extended response efforts, of serious potential, resolved fa

Response May require multiple operational periods — if
Several single resources to several strike tea

Some Command and General Staff activated; us
Regionally significant incident (<5% of spills).
Multiple operational periods. Written action pla
Many resources, combined as task forces/strike
the front line, up to 500 overall.

Most/all Command & General Staff, and mdny
Examples: T/B NORTH CAPE (Rhode Island),
(Texas).

Nationally significant incident (<1% of spills).
Multiple operational periods. Written action pla
Numerous resources, extensive field ops. Hund
on front line, many more in support roles.
Command & General Staff, and functional ynit
Examples: San Jacinto River flood (TexasB T/
T/V EXXON VALDEZ (Alaska), T/V MEGAB

FiGURE 2. INCIDENT TYPE AND CHARACTERISTICS
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personnel decisions based on rank or whagquipment to initiate a response. One go-pack
organization they represent. Conversely, thereated for each ICS section plus one for t
Incident Commanders must be willing to makesituation and resource units. These go-packs sd
personnel changes when the performance of a unit to greatly expedite the start-up of a response
individual dictates it in order to improve the having all the necessary tools and equipment at
response, again regardless of rank or affiliation. incident location. Most importantly, check-in an
resource tracking can begin immediately and t
6. Establish a Joint Information Center (JIC).situation documented from the start.
Sophisticated media coverage of incidents combined
with high public expectations puts pressure on the 8. The Incident Commanders set the tone
Incident Commanders to showcase an effective arithie response. The FOSC, state incident comman
efficient response. Early joint press releases anand responsible party Incident Commander m
press conferences are a must. It is crucial to shoproject a positive attitude and a commitment to wo
unified decision making and to get ahead of thdéogether. They must be out and about together :
media, if at all possible. Any inconsistency thevisible to the response organization. When the {
media uncovers will undermine the perception of deadership is seen working together towards
well organized and effective response. For exampleommon goal, it filters through the rest of th
if the USCG reports recovering 1,000 barrels of oilorganization. Whenever possible they must agree
the Responsible Party reports 1,500 barrels, and thiisagree amicably.
state reports 800 barrels, the perception is clearly
that the unified command is not unified; therefore, 9. Use technology but be cautious
they must not be working well together and theSignificant technological progress has been mads
response must be in chaos. This impression is oftdhe field of response management. Technology is
impossible to change. By creating a JIC, not onl@rea within spill management with tremendo
will the response have consistent messages, bpptential. New systems should be analyze
each agency's specific concern or issue may bearefully tested and aggressively implemented w
addressed. During questioning at a presgetermined to add value to the response. Howe
conference or when calls come into the JiCseveral systems have been too big and too comy
deference is made to the agency or party witfio effectively use. Other systems have not be
expertise in that subject area (e.g., USCG oproperly tested before being accepted. A great d
skimming, state on wildlife issues, local agency orPf time and money can be wasted without fir
emergency services). As much as a JIC disseminateg@mpleting up front analysis. Also, if the care a
information, it also provides reconnaissance afeeding of the system is too great, it will take awg
information from outside sources comes in (e.g.from the main objective of the response organizatig
surfers reporting oil in a previously unknown which is to minimize the impact of the spill.

location).
10. Emphasize planning. Planning drives t

7. Use ICS routinely. Again, the more theresponse; therefore, highly experienced respo
system is practiced the better it will be used. Vincéersonnel must be assigned to the Planning Sect
Lombardi, a famous American football coach, wasloo often, inexperienced personnel or individua
quoted as saying "you play the way you practice.tacking familiarity with local resources are assigng
If you do not practice spill response frequently, yod©o planning, which results in developing unrealist
can almost guarantee you will not perform well wherplans. The advantage of an integrated Plann
the real event happens. USCG Marine Safety Offic&ection is that each agency or organization bri
San Francisco Bay uses ICS for all responses fromith them a certain expertise that can be shared
the smallest of spills to the largest. Many of thethe entire organization. The result will be a mo
forms are used daily by the Command Duty Officerrealistic, comprehensive plan. A common theme
to track non-pollution incidents such as a vessepost spill response analysis is that the Planni
grounding. ICS has been used for non-emergenci&ection was never fully staffed or utilized and tg
such as the relocation of a major USCG commanthuch effort was put into the Operations Sectio
from the Los Angeles area to San Francisco, changehich focused on daily tactical issues. One of t
of commands and mass casualty exercises. T@pals of ICS is to shift from an emergency operati
maximize training and response effectiveness, thiéto a well-organized, controlled management proje
MSO has created nine separate ICS "go packsf'he only way to achieve this goal is to establish t

which contain all the necessary supplies andplanning function early in the response and allo
the planners to drive the response.
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Case Studies Operations Oriented: Emphasis was placed

ongoing operations. A dedicated Planning Secti

The purpose of this section is to analyze thregyas never fully realized. While numerous sta
cases, two in which ICS was not used and one iﬁweetings were held during the response, none

which ICS was used. The intent is not to find faultgiearly identified as a strategic planning meeting. T

with the responses, but rather to discuss thgirategic objectives and response strategies w

possible benefits if an ICS organization had beeGeveIoped by key members of the FOSC's staff i
utilized. series of short discussions, but they were

documented or published in the IAP. As a resu

the entire response organization was not alwa

aware of the response plans and objectives.

MORRIS J. BERMAN Oil Spill:
7 January 1994

The tank barge, loaded with approximately

While the response to this mudent was degmed Brganization so that everyone knows the plan.
success, especially from the public perception and

response effectiveness aspect, it does not mean that  other Agency Support: Approximately 15

the response was trouble free. In the FOSC repoféderal and Puerto Rico agencies were involved
on this incident, it emphatically states that majofhe BERMAN response. The roles for some of t
improvements are needed in certain aspects @fgencies had been pre-identified prior to the sp

response preparedness and most especially Byt some of the roles were not defined until the sp
response management. The FOSC strongly

recommended that the USCG adopt ICS nationally Through drills, exercises and pre-spill plannin
with the training, tools and information managementfforts, all agencies that may be involved in a sp
systems to ensure its success. response should be identified and included in t
training and included in the local contingency pla

The following problems were encountered inThpse agencies that are not pre-identified can
which ICS could have helped to improve thejntegrated into an ICS organization where they a
response: the most value. Because within the ICS, the dut

o _ . and responsibilities of each position are defined, it
Organizational Structure: A unified commanda fairly easy decision based on a person's sk

was never fully established nor was there a cleafhere they can be plugged into the organization.
chain of command. The responsible party did not

integrate well into the overall response organization. TwA Flight 800 Disaster: 17 July 1996
Several command posts were established by different

agencies and groups and that directly contributed to At approximately 2230, TWA flight 800 with
the lack of command and control. Even the230 passengers and crew onboard burst into fla
Responsible Party's senior decision-makers were nghd crashed into the ocean 10 nautical miles frg
co-located with the FOSC. An organizational chart ong Island, New York. The USCG portion of the
was not published until well into the response. Theesponse included over 70 units and 1400 person
organization in place for days 2 through 7 was nopdditionally, more than 20 agencies including loca
drawn until well after the fact as part of the effort tostate and federal agencies responded. An |

decipher what really happened. organization was eventually established and t

established and it must be staffed jointly by alljcs should be employed for multi-agency respons
parties in order to realize the maximum benefits ofch as this. Some of the areas where ICS may
using ICS. helped include:
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Quickly establish an ICS Structure. It took time M/V KURE Oil Spill: 5 November
to determine who was in charge of what and how 1997
everyone fit into the overall response. Because of
the number of agencies involved, it was necessary At 0455 the M/V KURE while
(and difficult at times) to determine how each agencyepositioning at the Louisiana Pacific Dock
fit in. The USCG did provide the Command Post angbunctured a fuel tank, spilling 4500 gallons of
took the lead in bringing together a unified Intermediate Fuel Oil.
command.
Over 400 people and 10 government
ICS requires that lead agencies, in this case thegerties responded to this spill in the isolated
USCG, the National Transportation Safety Board, andnd extremely sensitive Humboldt Bay.
the Federal Bureau of Investigations, quickly come
together to build an organization using the best By all accounts, the response management
qualified personnel to fill each of the roles. aspect of this response was highly successful.
An ICS organization was quickly established
Communications: Radio communicationswith USCG, state and local agencies filling all
quickly became overloaded because of thegpositions until day two of the response when the
tremendous volume of radio traffic and multi-agencyRP arrived on scene. Using ICS contributed to the
involvement. Also the demand for information wassuccess of this response in the following areas:
overwhelming.

mwZ O=< wmA

Unified Command: The FOSC, State

Using ICS, the Incident Commanders couldincident Commander, and the RP Incident

have set one of the first objectives to develop &ommander met the first evening of the
Communications Plan and have it quickly deliveredesponse and developed detailed response
to all participants. By establishing a protocol for notobjectives, assigned personnel into the ICS
only what frequency to use, but for what informationorganization and approved the written Incident

needed to be passed, the situation unit have couldction Plan for the next day's operation.

more quickly provided the organization an accuratd§ hroughout the response the Incident
on-scene picture. Commanders set a positive tone and let the

organization work without micro management.
Training/Qualification Program: Many USCG

personnel responded, including reserves and Media: Press coverage was extremely
auxiliarists. However, not all were qualified andpositive. A Joint Information Center was
some had to be sent home. established the first day with joint press
releases and joint press conferences held
ICS includes a qualification program. Thesethroughout the response. The Unified
qualifications must be tracked and readily availablecommand always spoke with one voice and
so that the Incident Commander can requesjlways had a common message to delivdso,
personnel for certain positions and be sure he/shfine was made to give the media tours of the
will receive a qualified person. command post and field operations to explain and

o answer any guestions the media had.
Demobilization Plan: After the initial surge of

personnel and equipment, and when the operation  Planning: Planning did drive the
becomes more routine, a demobilization plan must bgperations. Detailed IAPs were signed early
developed to send those people and equipmeghough to ensure distribution to those
home. After the operation became routine, largeesponsible to implement the plan the next day.
numbers of people remained on-scene withouthis early distribution allowed time for proper
specific tasking. staging of equipment and personnel so time

) ‘wasn't wasted the next day.
ICS recognizes the need to send non-essential

assets home. The Demobilization Plan should be Exercise/Team jointly: Only two months

developed early in a response in order to ensurgrior to the spill, a large scale industry led
timely and orderly demobilization. Huge cost-exercise was held in Humboldt Bay which
savings can be realized with the early developmemjoncentrated on developing a strong ICS
and implementation of a Demobilization Plan. organization. When the spill did occur, the
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majority of the players already knew each other, Conclusion
which allowed them to quickly function as a team.

In only a few short years the U.S. Coast Guargill )

Qualified personnel: Because a data base oby adopting ICS, has implemented a major change

ICS qualified Coast Guard personnel was its approach to response operations. The c3

maintained, replacements were able to be orderedtudies illustrate how the response system h

for specific positions that had the necessaryimproved in the last few years. The NIIMS ICH

qualification to perform the assigned task. meets the Coast Guard's need and it works w
because of the types of incidents to which

Where is the USCG going from here? regularly respond. While ICS may not be th

panacea for response management, it is the b

In June of 1998, the Joint Operations and gystem available for the following reasons. First,

Marine Safety Coordinating Council (JOMSCC) g designed to address multi-agency, mult

agreed that the Coast Guard would recognizejyrisdictional incidents; second, it is an "all risk-al

tremendous benefits by adopting ICS for all Coasthzzards” system; third, the system is flexible a

Coast Guard formally adopted ICS for use Coastjncigent; and finally, most of the material is in thd

Guard wide. In order to ensure the effective andpyplic domain.

efficient implementation of ICS, the JOMSCC

established a charter tasked to act as the ICS ICS allows tremendous efficiencies to bd
implementation program manager. The charter laidgained by all organizations working together i
the framework of goals for the Response partnership with a shared commitment to effecti

Management Coordination Council (RMCC). The the best response possible. There is clearly a n¢
RMCC is composed of senior management from:for response organizations to work cohesively a
the Office of Response (G-MOR), the Headquarterstoward a common goal. Although the jurisdiction, g
Command Center (G-OPF), the Office of Defensewell as area of responsibility, of each organization

Operations (G-OPD), the Office of Search and different, the overall goal of the response is ERNf

Rescue (G-OPR), the Office of Training and mitigate the situation effectively and efficiently. |
Performance Consulting (G-WTT), RTC Yorktown, the United States the shift is clearly towards mo
the National Strike Force Coordination Center, and more agencies realizing the benefits of ICS a
Atlantic and Pacific Area Commands and adopting the system. Even at the highest le
Maintenance and Logistics Commands. The RMCCwjithin the federal government, multiple respon

further broke down their efforts into four work management systems are seen as less effective 1[.1

teams. These teams are: the Policy and Doctringnefficient. Because the training material is easi

Team, the Training and Certification Team, the Ad available to all organizations, the NIIMS ICJlg§

Hoc Lessons Learned Team, and the Ad Hocprovides a vehicle to train and exercise any numh
Instruction Development Team. The teams areof organizations together.
working to develop an implementation strategy for

|

the Coast Guard. There are still many training and By working together, using the same languag O

policy issues that must be vetted. training jointly with people from different

organizations, and focusing on continuou N

improvement, overall response capability ha
improved. The future is bright for responders t
continue making improvements in response if
continue to talk the same language and wo
together.
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Achieving the Best Response

Application of Technology
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through the

By LCDR Lorne Thomas, and LT Steve
Wischmann, G-MOR, USCGHQ, Washington, [

In spite of our improvements an
advances in pollution response a
preparedness, significant challenges still |
between the response organization and
successful response. There exist t
expected difficulties in marshaling adequa
response resources and personnel, and
need to recover the spilled material a
mitigate its impact on the environment
Overlaid on these demands is the critic{
challenge of effectively managing the massive
amount of information that is generated, transmittedconsummating in the output&df) of a tactical, near
and considered within the Incident Command Systerfeal-time situation display, an Incident Action Plan
structure for such events. It is this information(IAP) and a system for tracking and managing
management responsibility and optimal use ofésponse equipment and personnel resources. At
technology that has too often been overlooked, dhe hub of the model, fusing all of this information
given only passing consideration in preparing forfogether, is the Coast Guard’'s On-Scene Command

the best possible response. and Control System (OSC2).

Recently, the Coast Guard’s Office of On-Scene Command & Control System

Response (G-MOR) has sought to leverage a series |, February of 1996, G-M joined a growing
of existing and developing technological innovations,,mber of federal. state. local. and private

to enhance its ability to coordinate and managgganizations and adopted the National Interagency
complex, multi-agency response operations. Thig,cigent Management System (NIIMS) Incident
initiative includes a blend of Coast Guard,command System (ICS) for structuring its response
government and commercial-off-the-shelf, o gischarges and hazardous substance releases
technologies that will form the foundation of the g gther multi-organizational incidents. The entire

Command, Control, Communications, Computers anghast Guard adopted the NIIMS ICS for “all hazard-
Information (C41) capability for the Marine Safety

- ! all-risk” responses in August of 1998.
and Environmental Protection program (G-M).

The NIIMS ICS organization and process relies

This article presents a broad overview of thesgayily on a standardized set of forms to process
technologies. For discussion purposes, they ar.

) information and develop a comprehensive Incident
grouped with the four elements of the most
commonly applied definition of Command and
Control, Sense, Assess, Decide and Aas, g & ' . Pepich)
represented in the model included below.

Sensor products, Global Positioning System g s _
(GPS)-based vessel tracking systems, a geographic.= = o = -
information system (GIS), digital imagery, trajectory --"-.__._ ...-' ey
models, and decision support systems (DSS) = o
comprise the inputsSense, Assess, Dedide the o ol
model. These inputs are assimilated and integrated; ——— — — 1

= _I- - -.___-- )
= FeE -.- p—
- "-_._ . £ |
- ¥ =
Figure 1 " g i ;
G-M Command and ¥ 2 e = =
Control Model e EEE L R TR T T e—
B LSS e B f—— ]
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Action Plan (IAP) for managing response operations. The OSC2 system is intended to streamline
To date these 30-plus forms are prepared, deliverethe information management processes of incident
displayed, and stored manually. This manual, papecommand and control. The prototype system is a
based approach to crisis response, althougportable, networked system that will be utilized to
effective, is very time-consuming and labor-intensivesupport the information management needs of the
Additionally, the existing version of a situational Planning and Operation sections of an ICS-based
display is primarily a paper-based process. Aesponse. The scaleable system consists of
combination of ICS forms, maps, charts, and whitelectronic ICS forms, with an underlying Microsoft
“grease boards” are used for command and contrdiccess relational database, that automatically
and to convey a tactical picture of operationsreplicates common fields among the forms, links
Maintaining a display by this method is, likewise,fields and records between the forms, aggregates
time-consuming, inefficient and usually fails to meetdata, with the desired result of streamlining the
the Unified Command’s need for a near real-timecompletion of the ICS forms and the I1AP.

tactical display of current response operations. The OSC2 system includes a graphic—basR

With the advent of the new PC-based,situational display that will be utilized for command
Standard Workstations, it became apparent that@nd control and tracking ICS-managed responE
computer-assisted tool should be developed teesources, ICS divisions and groups, environmentall
sensitive areas and other geo-referenced objects amd
contingency plan data. The display will include an
ICS Form 203: ORGANIZATION ASSIGNMENT LisT imbedded oil spill trajectory model and anyone in thE®
Incident Command Post will be able to quickly
ascertain the status of the current respon
operations by viewing the situational display. The
display has fundamental GIS functionality incIuding:N

« vector and raster-based maps and nautical chartS'S

< the ability to manage multiple layers of data; point
object, polygon and polyline capability;

« import/export commercial-off-the-shelf GIS data, and;

« the ability to link icons to files and databases.

FIELDS ARE REPLICATEDON Although access to the preparation of form
FORMSWHERE EVERPOSSIBLE. and the situational display manipulation will b
OSC2MAKES EXTENSIVEUSEOF | controlled, the data in the networked system will
“PULL-DOWN’’MENUS available for display from any of the system’
terminals. Additionally, a web-based Intranet will b
Figure 2. Example of OSC2 ICS form linked to the network in _order_to diss_eminat?A
completed ICS forms and display information to a

members of the Incident Command. This Intranet w4
have the capability to be accessed from outside
ICP, either through controlled access for other Coasgt
Guard units, Districts or Headquarters or, if desired;
via the Internet. 7

automate and optimize the use of NIIMS ICS for

pollution and other ICS-based responses. In 1996,
the Office of Response and the USCG Research
and Development Center initiated development of a
prototype “proof of concept” system called On-

Scene Command and Control. In addition to OSC2 is being designed for use by people with

personnel from these two offices, the development varying computer backgrounds throughout the Cogéf
team drew representatives from prospective Guard’s marine safety mission area, such as at
stakeholders at the Coast Guard’s National Strike Marine Safety Offices. Invariably there will be thosé]["
Force Coordination Center, the Atlantic Strike with a great deal of experience, while there will be

Team, and the Marine Safety School. Although others with very little. The system'’s functionality |
designed for oil and hazardous substance must mimic the natural processes found in the ICS
responses, the OSC2 system will be capable of structure, while not presenting technical or wor§)
being utilized for any multi-agency, ICS-based process hurdles that prohibit a reasonably trained
response to a natural or man-made disaster. user from easily performing the functions. In afN
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effort to avoid the negative effects of a softwardg
package laboring under its own weight of
“capabilities,” the OSC2 design team focused o
building a powerful software package that
successfully automated the ICS process but did n
exceed the minimum number of critical functions. |
spite of its simple architecture, an operator will nee(
basic PC workstation skills, have a solid
understanding of NIIMS ICS and receive training o
the use of the system; primarily focused on thd
operation of the GIS-based situation display.

The Coast Guard’s National Strike Force is field
testing the system at several Coast Guard-le|
Preparedness for Response Exercise Program (PRE P———
drills in FY1999. The Office of Response has..:,..,:..-._ql-.
initiated the procurement process to obtain ¢ LERE e
production version of the software for distribution to
field units late FYOO or early FYO1. The applicationFigure 3. Example of OSC2 situation display
will be available on the CG Standard Workstations. .

Field units will be able to use OSC2 to respond to gnforcement and response capability.
pollution incident or to support any ICS-based Another wide-area surveillance tool available
response or planned event. The Strike Teams witbr exploitation is satellite imagery. G-MOR and the
establish and operate independent OSC2 networkiitelligence Coordination Center have established a
on laptops, at remote command posts wheprocess to access national assets to surveil large
supporting response operations. coastal discharges. Infrared, optical and synthetic
aperture radar sensors can cover a wide area of
ocean or a remote coastline. National assets can
The AIREYE sensor suite, found on Air provide a classified image or an unclassified derived
Station Corpus Christi’'s HU-25B Falcon jets, will product (a drawing) which can be electronically
remain the Coast Guard’'s primary wide-arearansmitted as a fax or a GIS layer capable of being

surveillance platform for pollution discharges. Thes@mported into OSC2 or any GIS-based situational
sensors include a Side-Looking Airborne Radagisplay.

(SLAR) supplemented by an infrared and ultraviolet

line scanner. The C-130s based in Elizabeth City, NC The real-time positions of response resources
have SLAR capability as well. or other merchant vessels can be tracked and

_ _ broadcasted using portable global positioning
The current AIREYE configuration produces ansystem (GPS) transponders. These positions, or the
analog output consisting of separate videotape anslitput from an existing vessel traffic management

an unwieldy piece of film. The aircraft must land andsystem, can be imported and displayed in the
process the imagery before the output can be usegluation display of OSC2.

by responders. This year, the Coast Guard will
begin to upgrade AIREYE's obsolete processing
equipment. The sensor output(s) will be digitized Instrumental to the functionality of the G-M
which will allow it to be fused into a single picture C4l architecture is a commercial-off-the-shelf (COTS)
and transmitted in “real-time” to the ground for geographic information system or GIS. A COTS GIS
exploitation. The geo-referenced imagery will bewould greatly increase our ability to create
capable of being imported into the situation displaynteractive, graphics-based, contingency plans for a
of OSC2 as an overlay or GIS layer. wide variety of pollution, natural disaster and
The Integrated Deepwater System acquisitioﬁeadiness scenarios. Moreover, it would also allow
the Coast Guard to take advantage of the wealth of

will provide the next generation of wide-area,
surveillance platforms. G-M is seeking to impart aGIS data that has been generated by other state and

basic capability, such as infrared, to detect théederal agencies such as NOAA and FEMA.

presence of a pollutant, and its boundaries, in the A GIS database could be populated with
standard sensor suite of all the Deepwater fixed-wingpatial data on environmentally and culturally

aircraft. This will greatly extend our pollution sensitive areas, underground pipelines, staging

Sense

Assess
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areas, transportation routes, hazardous materipfrovided by the Windows versions of these
facilities, aids to navigation and other nautical charproducts, will be provided by the Marine Safety
information. All of this data could be imported into Network applications including the Incident
OSC2’s situation display for a response or otheResponse and Planning module.

operational mission. In addition to the oil weathering and plume

Furthermore, a GIS could extensively utilize trajectory models imbedded in CAMEO and the Spill
existing geographic data in our Marine Safety Tools, the Coast Guard will have the ability to
Information System (MSIS) and new data entered intoperate an oil spill trajectory model on the Standard
the forthcoming Marine Safety Network. This softwareWorkstation. NOAA Hazmat has developed a simple
would give us the ability to conduct a wide variety ofdesktop oil trajectory model called the General
spatial analyses towards identifying trends andNOAA Oil Modeling Environment or GNOME. The
managing the risks within a port or along a coastline. model is based on their well-established On-Scene
Timely pictures of response or salvageSpi” Model (OS™). Region-specific location files will

e developed for each On-Scene Coordinator’'s are

operations or impacted areas can be invaluable tO

o . . .__responsibility. Location files for the coastal areas wi
the response organization. In addition to its tactical . ) .

i e developed first followed by the inland rivers an
use, imagery can be used for press releases, pubjic

. i o . . reat Lakes. The GNOME model will be capable
information, and as briefing material for the agencies S P R .

. .S ) ... __operating independently or within the situation displa
chain of command. Digital pictures of sensitive

areas or other key locations can be inserted into Glé)lc the OSC2 systegt

based contingency plans. Instead of a map or chart, Conclusion P
a geo-referenced aerial photograph can be used as a

base map for additional overlays of spatial data. A computer-basea, Jotap el systegQ

such as OSC2, can foster the rapid development
The use of digital imagery can expedite thecommon, shared understanding of the current ar&
transfer of the imagery inside and outside the Coagtlanned tactical situation, as well as provide
Guard. Real-time transmission via satellite, radioscaleable management tool that can be used to better
cellular or wire phone lines is possible and the digitahssign and track response resources. The integrated
format permits immediate posting on a web page. use of sensing technologies, GlS-based plans, digig
imagery, models and decision support systems ha
a positive synergistic impact on the response
The Spill Planning Exercise and Responserganization’s efforts to minimize the consequences
System, or SPEARS, has been G-M’'s decisioon human health, the affected economy and t
support system for the past four years. Thisatural environment. Additionally, technologically
Macintosh-based system is a composite of existingnhanced, information management an
NOAA Spill Tools and EPA Computer-Aided dissemination capabilities significantly increase th
Management of Emergency Operations (CAMEO)evel of communication between the UnifiedG
applications. The Office of Response is in theCommand and the public and other stakeholders.
process of obtaining certification for the Windows
versions of NOAA'’s Spill Tools and CAMEO for
installation on the CG Standard Workstations. Som
of the functionality included in SPEARS, that is not

Decide

Historically, the Coast Guard has been slow tg)
adopt and embrace the measured application of
?echnology in order to improve its level of (N
preparedness or performance. Hardware
and software compatibility, funding |
constraints, and training limitations have
all contributed to the lack of automation’/Z,
and “value-added” technological
advances. Funding and training concerng\
are perpetual; however, the arrival of the
new Standard Workstations, the rapidly T'
increasing level of Coast Guard computer
literacy, and the Coast Guard-wide |
implementation of the Incident Command
System will eliminate some of the barriers{)
to the use of technology towards
improving the Coast Guard’s preparednesiN
and achieving the best response possible.
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Achieving the Best Response: Improved

Financial and Resource Management

By LT Steve Wischmann, USCGHQ, Washington, DC

Recent History

The accurate tracking of oil spill responseCoordination Center, the National Strike Teams, and
resources and their costs is part of the Coadhe Atlantic and Pacific Maintenance and Logistics
Guard’s responsibilities under the OPA 90. The&Commands. This group’s efforts build on the work
proper billing of responsible parties by the Nationaperformed by the FOSC Business Practices QAT,
Pollution Funds Center (NPFC) is dependent upowhich recommended, among other things, that a
accurate tracking of response resource use and theup be formed to “review the effectiveness of spill
collection of reliable cost information by the Federalcontracting and accounting processes and to
On-Scene Coordinator’'s (FOSCs) staff. Indeed¢onduct any other review” as necessary.
sound response-related business management
practices underlie successful response operations, The FFARM group has determined that, among
both for the private sector and for the Coast Guard. other things, the Coast Guard needs to address three

issues:

Notable initiatives have been undertaken over
the last five years to bolster the Coast Guard’s 1) the development of a uniform, scalable, and
ability to manage the financial dimensions of spillautomated resource and cost documentation system
response operations. that can be used at the field level during spill

response operations;

In 1996 the FOSC Business Practices Quality
Action Team (QAT) released its Final Report. The 2) the development of a field guide that serves
report recommended that several steps be taken @& a concise summary of the relevant financial and
improve the FOSCs ability to more effectively contracting procedures by which the Coast Guard
manage the finance and resource dimensions durirganages spill response and the related pollution
spill response operations. Many of theresponse funds, and;
recommendations made by the QAT, such as
improving the handling of Basic Ordering 3) the development of a FFARM-related
Agreements (BOAs), were achieved through interndraining scheme to bolster the Coast Guard’s field-
process improvements and better computeﬁeveh response-related business management skills.
automation. However, some of the QAT’s )
recommendations required further study or Automated Cost Documentation System

development.
P The FFARM group evaluated how the Coast

Guard has historically tracked and documented spill-
related costs. The group recognized that the bulk of
cost documentation to date has been performed

The Federal On-Scene Coordinators Financ&anually, using hand written materials and reports.

and Resource Management (FFARM) Work Group ) o
was formed in January 1998 to examine the The group deliberately focused on existing

challenges that Coast Guard FOSCs face in managi@y/tomated cost documentation systems in an effort
the financial aspects of spill response. The group {o identify critical functlonallty_ useful to the Coast

comprised of representatives from the Office ofcuard. The FFARM group discussed the strengths
Response, the National Pollution Funds Center, th@nd weaknesses of each system in an effort to
Office of Financial Systems, the Office of identify their role for a standardized and automated

Procurement Management, the National Strike ForcePill response cost/resource tracking system for use

The FOSC Finance and Resource
Management Work Group
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Coast Guard-wide.

The information gathered from this effort aided in
the development of recommendations for a system to
meet Coast Guard requirements.

The primary weaknesses in the Coast Guard's
spill response cost documentation processes were
determined to be:

* a lack of computerized processes and outputs,
and;

* a lack of uniformity in the automated systems
that did exist.

To better understand the “state of the art” of
cost documentation systems, the FFARM group
examined several emerging or existing software
packages. The Logistics Support System (LOGSS) was
formally evaluated to determine its potential viability
for tracking spill response resources and costs and to
discern the useful functionality comprised in the
system.

The LOGSS project, begun in 1994 by the
National Strike Force Coordination Center (NSFCC),
proposed the use of laptop computers and bar coding
technology. The NSFCC worked with staff from the
Navy Supervisor of Salvage to develop LOGSS. After
early development progress, the NSFCC and Navy
ended their joint development efforts. The NSFCC
continued to develop and refine LOGSS independently.

Hardware was purchased and software developed
to beta test the system, but no formal testing of the
system was conducted. LOGSS was demonstrated on
several occasions, but not systematically evaluated.
Funding limitations, coupled with other priorities,
limited the scope of the project. The LOGSS project
was subsequently shelved for future consideration.

The FFARM group determined that the LOGSS
possessed useful functionality that could be included
in its recommendations for a cost tracking system,
even if LOGSS itself would not be fully embraced.

The group looked at several commercial software
applications as well, but found that in most cases the
software was too complex and feature-laden, or
demanded extraordinary management and maintenance,
to maximize its usefulness.

In the end, the FFARM group determined that
the Coast Guard’'s deployed cost documentation
software needed to possess the following
characteristics:
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e easy to setup and operate; Procedures are excelle_nt re_ferences; however, a
* portable (laptop- or palmtop-based); condensed version of this guidance for use “on the

e possess onlv the most needed functionalit beach” was determined to be important in getting the
P y Yinformation in the hands of FOSC Representatives

yet expandable to address large-scale responses; and responders

* compatible with the Coast Guard’s Standard

Workstation Il system, and,; It was determined that a spill-related business
e capable of producing relevant costpractices field guide must be able to serve as a
documentation reports. concise summary of the relevant financial and

contracting procedures by which the Coast Guard

Following much discussion, it was agreed tomanages spill response and the related pollution
field test a software package developed by the NPFf@sponse funds.
called the 5136 Series. This Microsoft Excel-based
software automates the 5136 daily cost The group prepared a draft guide that was
documentation forms by using a “look-up table”reviewed by the Strike Teams and several Marine
feature for Coast Guard Standard Rates. The thr&safety Offices in order to determine how well the
Coast Guard Strike Teams have been evaluating tigglide met its objectives.

Series and have offered very favorable comments. _ o
The review and revision process, conducted

The first version of the 5136 Series is expecte@ver the last six months, has resulted in a completed
to be refined and made ready for use Coast Guarguide that covers the principal policies, procedural
wide by the summer of 1999. The system is expectegquirements, and terms and definitions that are
to possess all of the desired characteristics, plugmprised within the Coast Guard’s numerous
offer the benefit of being available on the NPFCexisting publications regarding contracting and
Internet site for easy download. The FFARM grouginancial management of oil spill and chemical release
will be providing guidance and additional information response activities. The group expects to deliver the
on the 5136 Series over the next few months. guide to the field by the summer of 1999.

Over time, the 5136 Series will be linked with The FFARM Field Guide will provide the Coast
the emerging On-Scene Command and Contrdbuard’s marine safety and environmental protection
(OSC2) System that is being developed by the Coaspmmunity with a portable reference to get quick,
Guard’s Office of Response and the Research arffcurate answers to the most common financial and
Development Center. OSC?2 is designed as @ontracting questions posed during spill response.
portable, tactical support tool for use in support of
the Incident Command System at remote command FFARM Skills
posts. There are logical resource tracking functions ) ) )
in OSC2 that could inform the 5136 Series when used 1N final topic addressed in the FFARM

together during a spill response operation. group’s first year of meetings regarded skill levels
and training. The group agreed that the Coast
The FFARM Field Guide Guard’s response-related business management skill

set needed to be improved upon at the field level,
The FFARM group also responded to thedespite a strong record of spill response performance
FOSC Business Practices QAT’s recommendatio@verall. Again, picking up on issues identified by
that FOSCs, and their staffs, be provided arthe Business Practices QAT, the group examined
accessible and reliable finance and resourcBow to improve in this area.
management guide. Notably, the group
independently concluded the need for a “field guide” It was determined that weakness in this skill
that would address the fundamental responsibilitiedrea could be attributed to many possible factors,
that an FOSC must meet in the financial managemetitcluding:
of a spill response. To that end, the FFARM group
began outlining the topics that must be included in ~ ® frequent rotation of people in and out of the
such a guide. M-program, Storekeepers in particular;
* inadequate response-related financial
The group agreed that the NPFC’s Useimanagement training of M-personnel in general;
Reference Guide and the Technical Operating * relatively infrequent opportunities to use

PAGE 30 PROCEEDINGS OF THE MARINE SAFETY COUNCIL



these skills in many MSO AORs (“hats off” to the best method to design and deliver FFARM-related
Coast Guard and industry for this; however, we stiltraining.
must find a way to maintain spill response skills);
e exercises rarely, if ever, challenge the Conclusion
Finance Section or focus on cost documentation and . . .
Each of the participating offices or units

ceiling management issues, and; . . .
d d . . involved in the FFARM work group plays a crucial
* a need exists for more accessible user

id f s for M-field | role in the successful financial management of a spill.
Eu' eshordre elrence toc; Sh OlgFAI-?II\j Ei plgréo_r:jne "The FFARM Work Group is committed to producing
ence the development of the e uide. ongoing benefits to the Coast Guard’s business and
examination of this issue. The FFARM Field Guide2P ' group P

will bolster the reference materials available to fiel fools and solutions to the challenges of better

- . : usiness management of spill response in order to

personnel. In addition, the group will work with the : , )
; . . contribute to the Coast Guard’'s best possible
Office of Training and Performance Consulting, a8 <ponse to environmental incidents
well as the Marine Safety School, to determine the P )
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Human Health and Safety

An essential element of Best Response is the
key business driver, Human Health and
Safety. By this we are referring to the ways
the risks of injury, illness and death to
responders and the general public are
minimized. Under this section we will cover
Scientific Monitoring of Advanced Response
Technologies and Getting in Focus With
Multiple Hazards. In addition, we continue
to seek the advice of the scientific and public
health advisors through our Scientific
Support Coordinators at each USCG District
Office and headquarters who work for the
National Oceanic and Atmospheric
Administration.

ESPONSE ORGANIZATION

| |
HEALTH & SAFETY

— —
EcoNnomic ImracT

A

] ]
STAKEHOLDER

. 5 A .
SixKeyBusinessDrivers

SMART: SciENTIFIC MONITORING OF ADVANCED

RESPONSE TECHNOLOGIES

By LCDR Roger Laferriere, USCG HQ, Washington, DC
Nir Barnea, NOAA Hazmat, Seattle, Washington

Overview

SMART (Scientific Monitoring of Advanced Response Technologies) is a new
monitoring program designed to provide the Unified Command with real-time field data
when in situ burning and dispersants are used during oil spill response.

For dispersant monitoring, SMART recommends a three-tier approach. Tier |
recommends visual observation by trained observers, from vessels or from aerial platforms.
Tier Il combines visual observations with water column sampling at a single depth, using a
fluorometer. Tier Il expands the fluorometry monitoring to several water depths, and uses
a water quality lab. Water samples for later analysis and correlation of fluorometry readings
are taken both in Tier Il and Tier Ill.

For in-situ burning, SMART recommends deploying three or more monitoring teams,
each equipped with a real-time particulate monitor with data logging capability. The teams
deploy downwind of the burn at sensitive locations, and report particulate concentration
trends to the Unified Command.
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Background SMART is not a regulatory requirement.

Rather, it is an option available to the Unified

The need for protocols to monitor oil spill 3 3 T
. . . ommand when it needs real-time, yet scientifically
response technologies has been recognized since the : g ] : oy :
ased information, to assist with decision making

early 1980s. Technological advances in dispersant ] : ] :
. . . hen in situ burning or dispersants are used.
and in situ burning (referred to as advance ]
. . . I]thhermore, users may choose to tailor the SMART
response technologies), their acceptance in several. . e :
. ) ; . gfjldellnes to specific regional needs.
regions in the US, and in some cases a condition

approval of in situ burning only if monitoring is The SMART program is divided into two

done, r_eafﬂrm_ed _the need for protocols toy,,qjes: one for in-situ burning operations, the
standardize monitoring of these methods when usegl, for dispersant application

at oil spills for which the Federal Government
assumes full responsibilities for the response under Monitoring Dispersant Efficacy
the National Oil and Hazardous Substances

Contingency Plan. Protocols have also been needed Dispersant operations and the need to
to serve as guidelines for assisting or overseeingonitor them vary greatly. Therefore, SMART
industry's response to spills. recommends three levels (or tiers) of monitoring.

In November of 1997, a workgroup Tier I: Visual observations
consisting of federal oil spill scientists and
responders from the U.S. Coast Guard, the National Tier | recommends visual observation by a

Oceanic and Atmospheric Administration, thetrained observer who can provide, using visual aids,
Environmental Protection Agency and the Center foa qualitative assessment of dispersant efficacy.
Disease Control and Prevention, convened in MobileDbservations should be documented, photographed,
Alabama to provide the guidelines needed forlnd videotaped to assist in communicating them to
generating the protocol. The workgroup built uponthe Unified Command.

programs and procedures currently available, mainly

the Special Response Operations Monitoring When available, visual monitoring may be
Program (NOAA, 1994), and lesson learned duringgnhanced by advanced sensing instruments such as
spill response and drills. The result of thisinfrared thermal imaging. These and other devices
collaboration is the Scientific Monitoring of may provide a higher degree of sensitivity in
Advanced Response Technologies (SMART)determining dispersant effectiveness.

program.
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Visual monitoring is relatively simple and objective information on dispersant efficacy is the
readily done. However, visual observations do nogoal of dispersant monitoring. Visual observation by
provide ground-truth that the oil is dispersed. Sucla trained observer may provide the evidence that

validation is provided by Tier II. dispersants are working, or may suggest that no
dispersion has been observed. When using
Tier Il: Fluorometry for efficacy fluorometry, a clear indication of dispersant efficacy

is a five-fold increase in fluorometer readings over

To confirm the visual observations, teamspackground. When visual observations and on-site
deploy to the dispersant application area to condughonitoring confirm that dispersants are not effective,
on-site real-time monitoring. While some differenceshe Unified Command may consider evaluating
of opinion exist on the methodology, we have helgyrther use. If, on the other hand, visual
meetings with stakeholders to formulate an accepteghservations and/or fluorometry monitoring suggest

methodology. We expect to eventually publish thighat dispersants are effective, dispersant use may be
together with that for Tier Ill. continued.

Water column monitoring should be Monitoring In Situ Burning Operations
accomplished at various locations. The purpose is

to collect data on three primary target locations: During in situ burning operations,
background water (no oil); oiled surface slick prior tomonitoring may be conducted when there is a
dipersant application; post-dispersant applicationconcern that the general public may be exposed
Data should then be collected in a real-time modesxcessively to smoke from the burning oil, and the
This data is used to show the efficacy of theunified Command, for decision making purposes,
dispersant application. Critical are the exact locationgeeds real-time data on the concentration trends of
and times for the samples collected. The number gfarticulates, in addition to visual observation and to
these samples is a function of the scope of themodeling. Monitoring is not required, however, when

monitoring effort. public exposure to smoke is not predicted to occur.
Tier lll: Transport Sampling and reporting
When information on the fate and transport of SMART recommends that three or more

the dispersed oil is needed, the Unified Commanéhonitoring teams be deployed. Each team uses a
may request expanded monitoring. In this case, Tiagal-time particulate monitor (such as the DataRAM)
Il replaces Tier Il to include monitoring of the capable of detecting the small particulates emitted by
transport of dispersed oil. Similar to Tier Il the burn (10 microns in diameter or smaller), a global
development efforts, we have held meetings tgositioning system, and other equipment needed for
formulate an accepted methodology for Tier Ill. collecting and documenting the data. Each
monitoring instrument provides an instantaneous
Transport monitoring should include different particulate concentration as well as the time-
depths and sampling at static stations. Other ambieffeighted average over the duration of the burn. The
water data may be needed. Plume profile angeadings are displayed on the instrument's screen
maximum dispersed oil depth at centerline may alsgnd stored in its data logger. In addition, particulate

hold some value. concentrations are logged manually every five minutes.
All aspects of Tier Il monitoring The monitoring teams are deployed at
documentation are valid for Tier Ill, including the designated areas of concern to determine ambient

use of a check standard to verify instrumenioncentrations of particulates before the burn starts.
response. It is important to keep in mind, howeverpyring the burn sampling and recording continues.
that Tier Il and Tier Ill are different plans. When After the burn has ended and the smoke plume
deploying to the field, the sampling team should bgjissipated, the teams remain in place for some time

prepared to conduct either Tier Il or Tier Il (15-30 minutes) and again sample for and record
monitoring, because it would be difficult to shift from agmpient particulate concentrations.

Tier Il to Tier lll in the middle of the operation.
_ During the course of the sampling, it is
Measure of efficacy expected that the instantaneous readings will vary

o - _widely. However, the calculated time-weighted
Providing the Unified Command with
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average readings are less variable (since thgyarticulate levels remain generally below the
represent the average of the readings collected tecommended limit with few or no transitory
this point) and hence are a better indicator of thexcursions above it, there is no reason to believe
concentration trends. When the time-weightedhat the population is being exposed to particulate
average readings approach or exceed the LOC, tlvencentrations above the EPA's National Ambient
team leader conveys this information to the BurrAir Quality Standard.
Coordinator and the Scientific Support Team, which
reviews and interpret the data and makes When addressing particulate monitoring for
recommendations to the Unified Command. in situ burning, NRT emphasizes that concentration
trends rather than individual readings should be
Monitoring locations should be flexible and used to determine whether to continue or terminate
determined on a case-by-case basis. In general, ot burn. For SMART operations, the time-weighted
team is deployed at the upwind edge of a sensitivaverage (TWA) generated by the particulate U
location (e.g., a town). A second team is deployed ahonitors should be used to ascertain the trend.
the downwind end of this location. Both teams remain M
at their designated location, moving only to improve SMART in the ICS organization
sampling capabilities. A third team is more mobile, and o _ A
is deployed at the discretion of the burn coordinator. SMART activities are directed by the
Operations Section in the Incident Command System N
Level of concern (ICS), of which the in situ burning and dispersant
monitoring teams form a Group (Figure 2). At a
The level of concern for in situ burning minimum, each monitoring team in the Group consists
monitoring operations follows the National Responsef two members: Monitor and assistant monitor. TherI_I
Team (NRT) guidelines (NRT, 1995). NRT monitor serves as the team leader. The teams repo
recommends a conservative upper limit of 15Qo a Monitoring Group Supervisor who directs and

micrograms of PM-10 per cubic meter of air, averagedoordinates team operations, and who reports to the E
over one hour, a level that should be used as @peration Section. A
general guideline. If it is exceeded substantially,

human exposure to particulates may be elevated to a The Operations Section maintains L
degree that justifies terminating the burn. However, ipperational control of the unit. Information from the
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Figure 2. Command Control and Data Flow During SMART In Situ Burning Monitoring



field to the Unified Command flows to the SSC in the
Planning Section. The SSC and his/her team review
and assess the data in the context of other available
information, and, most importantly, formulate
recommendations on whether to continue or
discontinue the burning or dispersant operations.
The SSC forwards these recommendations to the
FOSC. Quality assurance and control are applied to
the data both in the field and at the ICS.

Conclusions
SMART provides the Unified Command with
an option to carry out a simple and field oriented
monitoring plan for dispersant and in situ burning

I I operations. To monitor dispersant efficacy, SMART
recommends three tiers of monitoring, ranging from

J  observation to fluorometry at several water depth.
For in situ burning SMART recommends monitoring

M downwind of the burn, at sensitive locations, using
field portable particulates monitors. Monitoring for in

A situ burning and dispersants were recently tested in
training and real spills, and proved operational.

Nl SMART is designed to be a flexible and adaptable,
changing as more experience and expertise are
gained over time.
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L RESPONSE: GETTING IN FOCUS WITH ITS
MULTIPLE HAZARDS

i

By LCDR Roger Laferriere, USCG HQ, community, the environment and often ma
Washington, DC overlooked, the responder. Using the car anald
there is often an Indianapolis 500 mentality
completing emergency response within the respo
Query a commuter about traveling to andcommunity. There is a common misconception t
from work and how to do it safely and a typical@n esprit de corps emergency response team is
response is “watch out for the other guy andhat could get the job done in the quickest ti
you'll be alright.” A simple safety formula, but Possible. In reality a good response team is one
not very effective. On a given day thousands ofompletes the response in the safest manner.
accidents occur across the United States among@fphasis should be on safety of the respong
commuters heading into and leaving work. community and environment and not quickness
response. There are some instances where rij
What's this have to do with emergency taken and rapid response is performed in orde
response? The similarity between driving andprotect the community, but it's important to full
emergency response, is that people tend to focusitegorize community risk before subjecti
on a few hazards, leaving many other potentiallyesponders to excessive risk. During a state
serious hazards in the background. study of hazmat teams in 1997 for the State
Massachusetts, the teams consistently did a g
The driving analogy is used here only tojob determining the risks to the respondd
demonstrate human nature in an attempt teommunity and environment, but a poor job
simplify problems (parsimony). The same singlecomparing the risks to each other. Why
mindedness on driving safety is often applied tacomparison necessary? If the risk to the commu
emergency response. It's this tunnel vision thaand environment are low and the responders h
can cause persons to be injured, by not taking theesponse managers should take the time to en
right precautions to protect from all hazards. Inthat responders are properly protected instead
the driving analogy, there can be multiple reasonesushing into a response. If only the environmen
for why an accident occurred: it's not only theat stake, why compromise the safety of o
other guy, but also road conditions, weatherresponders through speed and cutting corne
fatigue, driving experience, distractions and manyEmergency response teams need not only deter
other contributory pieces to the puzzle. the risk to the community, responder a
environment, but they must compare these riskj
The emergency responder has the mission teientify the urgency of the response and ens
contain and control a pollutant to protect theresponders are protected to the maximum ext
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possible. be broken down into 5 phases:

So what about the other hazards of emergency 1 Initial Assessment and Stagin
response? Are they not covered in the general sit@ayrival, assessment, vehicle staging)
safety plans? During the study mentioned earlier,
several major hazardous materials exercises and 2 Equipment Setup (breakou
responses were physically observed and numerousquipment, setup decontamination corridor)
past histories analyzed. The results indicated that
other hazards are not brought into focus alongside 3  Entry Operations (entry into thdg
the chemical ones, so there is a potential for injuriescontamination zone, cleanup, control, containme
to occur from other than chemical exposures. It's
not the everyday emergency response that involves
spills of tri-methyl-ethyl death. On the contrary, the
releases are for the most part, less severe in degree
of toxicity and quantity. This is one of the reasons )
we must also be concerned with the other hazards The observations revealed that all 4 typ

of response. They can often be more severe thafRf hazards were evident, but predominant
the chemical ones. ergonomics presenting the greatest hazard ri

This was largely due to the fact that ergonomi
The study revealed that hazards can bewere the least controlled hazard. The other haz

categorized into 4 areas: industrial hygiene, often overlooked is fatigue. Fatigue is the ro
ergonomic, safety and psychosocial factors. Thesé&ause of many accidents in emergency respo

categories can be further broken down into theand yet mostly unappreciated during planning &
following: the initial part of a response.

4. Decontamination

5 Equipment breakdown (stowage)

Z » 2 c T

During the study a sophisticated qualitative Ergonomics, a relative new field of healt
sampling procedure by health and safety observer@nd safety is also very under appreciate

was used to observe activities during the majorErgonomics are basically hazards caused by hu
exercises and incidents. interaction with tools and equipment resulting fro

awkward postures, contact stresses, force
The results indicated that hazmat responsesxertions and repetition, that can result
(and other spill emergency responses as well) could

H
E
A
L
T
H

< S o> @R

Industrial Hygiene

Ergonomic Sak

Chemical

Awkward Postures

Slipsan

Thermal Stress

Contact Stress

Fal

Noise

Forceful Exertions

Elect

Radiation

Illumination

Blunt/Shar

Biological

Repetitive Motion

Struck by

Vibration

Caught Betw

Explosk

PAGE 38

PROCEEDINGS OF THE MARINE SAFETY COUNCIL




cumulative or acute trauma to joints, muscle deployments, using tools, containment, shutti
bones, ligaments, tendons, nerves that can causalves, etc.). Lower back pain was the number g
permanent disorders (tennis elbow, bursitis, trickcause of injury during the T/V EXXON VALDEZ
knees). Some examples from the hazmat teaspill. Decontamination hazards occur in removi
observations included: and handling equipment to be decontaminate
Phase 5, stowing equipment, has many obvig
e using finger pinch grips to carry heavy ergonomic hazards.
equipment weighing greater than 50 pounds
The irony is that ergonomic hazards are alwa
* lifting with the back and/or while twisting Present during an emergency response, but for
the torso excessively most part are ignored, even though the chemi
hazard may be minimal to non-existent (exercise
Additionally, ergonomic hazards are highl
preventable. Proper training and oversight for lifti
operations, use of waist high tables for placi
equipment on and off of, reducing size and weight

e Carrving stack packs and other h storage packs, and movement at deliberate sp¢g
ying P S and other Neavy ,iher than excessive ones are a few cont

gear on shoulders examples.

¢ improperly carrying unconscious victims

* Lowering heavy gear into equipment packs

Z » 2 c I

bent and exerting excessive force observed hazmat teams did a good job of address
) the level of protective clothing needed. Howevsd
These are just a few examples. On th&ngre care could have been taken to fully underst

surface, these look like normal work activities. e |imitations of the air monitoring equipment use
However, many heavy materials when handledgq interpreting results.

combined with the sense of having to complete

the job quickly, can result in stresses to body Most emergency response teams use
parts that could accumulate or acutely develogtandard array of air monitoring equipment includi
intoapermanent |njury Ergonomic hazards OCCU combustible gas meter, oxygen meter, so
during entry operations as a result of interactinghemical sensors for a few chemicals (carbg
with the source of the chemical release (boonmonoxide, hydrogen sulfide), radiation meters a
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Decreased center of balance
SCBA communications

B ¢ B 7

PROCEEDINGS OF THE MARINE SAFETY COUNCIL PAGE 39




possibly some total hydrocarbon monitors. It istheir SCBAs (generating heat) or dressed to the
important to not only know what your instrumentswaist in their clothing before making an entry.

can do, but what they can’'t do. Too often, hazma¥vhy do we continually see this heat stress-
teams report readings as being definitively belowcontributing behavior during emergency response?
toxic concentrations or if no readings are observetivhy aren’t the responders filling up on coolants

that nothing hazardous is there. The standard afwater is best)? Why do we take care of our cars
monitoring suite above does not detect albetter than ourselves when it comes to preventing
inorganic carcinogens or highly toxic heavy metalsheat overload?

Additionally, these instruments have a listed error

percentage in accuracy some times as high as 25% Concerning psychosocial factors, over 240

at standard temperatures (room temperature) afdizmat responders were given a survey to identify
pressures. Emergency response incidents rarefyhat features while wearing an SCBA and an
occur at standard temperatures and pressureSCBA with an encapsulated suit were most
These instruments will experience an increase ifterfering in accomplishing work tasks. The
error the further they are from their optimal figure below shows the top 10 most interfering H
environmental parameters. Read théfactors identified.

manufacturers’ manual and call them to discuss _ _ _ U
instrument limitations. Search the internet and find ~ The important conclusion from this

out about any studies that have been done on tigformation is that emergency response managersy ¢

instrument. The health of the responder depend8ust be aware of the decreased capability of a
on it. responder in these dress out ensembles. ThisA

decreased capability can result in a greater

Heat stress is always a concern duringorobability of a safety injury. These ensembles N
emergency response. Your body is a workindimit vision, balance, grasping capability and other
machine that burns fuel, much like your car enginegfunctions which responders rely on to prevent
The more work you do, the hotter you get. Thdnjury from occurring.
body does a good job of removing heat from your ) H
body core by transporting heat away from your ~ What can be done to improve an emergency
skin (through blood transport). Your skin acts ag€sponse team in addressing these concerns’?E
a radiator by removing heat by dilating blood First, evaluate your team to determine if they are
vessels and through sweating. Personal protectifoperly addressing health and safety hazards. A
clothing, Level A, B turnout gear, splash YOU may want to consider bringing in outside
protection, do a great job of keeping your bodyevaluators. Train on the deficiencies identified in L
from dissipating heat. Imagine wrapping your cayour evaluation. Update your plans and standard
engine and radiator in a lead blanket. How coul@Perating procedures. Last but not least, consider T
you minimize your car from overheating if you developing a pocket field guide with reminder type
couldn’t remove the blanket? Well, you wouldn’t checklists (with no extraneous narrative text). H
start the car if you didn’t have to. But, if you hadAirline pilots use safety checklists all the time.
to, you would be moving very slow. Additionally, The airline industry has an excellent safety record
if you had your choice of using a car that was stilfor pilot performance.
hot from just running or that had not been ridden

yet, you would choose the latter. The big picture on safety, it's acceptable to &

keep chemicals in the center of the photo, but be

Therefore, like choosing the rested car,Sure to bring those background hazards into focus

clothing should also be rested. They should be fipetter picture of all the potential hazards, one that
and not overweight. They should not be wearing/OUmay treasure for the rest of your life.

>
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Natural Environment

Our overarching goal under the key business driver
of Natural Environment is to minimize damage to
the natural environment. Some of the tools at our
disposal have been explained under the article on
Scientific Monitoring of Advanced Response
Technologies under the previous section. In this
section we discuss The Environmental Tradeoffs of
Spill Response Alternatives, In-Situ burning of Oil
Spills and Are You Making the Most of Every
Opportunity. Two of the three articles are from the
perspectives of our partners in response. The first
article explains a concept sometimes referred to as
Net Environmental Benefits Analysis and the
challenges of finding a middle path; this includes
planning with the end "restoration” in view, the
perspective of one of the National Oceanic and
Atmospheric Administration's Seattle based staff.
The second article is from the head of Canada's
prominent research laboratory for environmental
response. Our third article discusses rethinking the
use of all response methods and technologies in light
of appropriate risk analysis. In addition, we have
included some short text boxes on related areas of
interest.
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The Environmental Trade-offs of Spill Response Alternatives:
Finding the Optimum Path to Recovery

By Robert Pavia, PhD, NOAA response have grown. By one estimate, the average
cost to cleanup a gallon of oil in the U.S. is now
The Exxon Valdez launched a massive cleanu 250, the highest in the World_ by far. Spil response
effort, a massive damage assessment effort, and 23S b_ecqme a very formahze(_j process W'.thOUt
titanic battle among conflicting public and privatequam'tauve means for measuring success in the
interests over restoration priorities, uItimatercomext of environmental consequences. S.p'”
affecting recovery efforts that continue to this day.resegrch has be_come more compartmentalized,
rQgcusmg on ever finer details of problems that have

These events taught many lessons about how spill . tigated for decad o i h
and response operations can affect the environme een investigated for decades. ne positive change

some of which became embodied in the U.S. Oi as _cor?e n tlhc_e apk[))roaccj:h fotrhassess[[ng darlnage}s,
Pollution Act of 1990. The Act identifies key goals m_CJVIn(jg] rom ¢ almts ase i ont_ € tr)non((ej ary va ue\c; "
in spill planning, response, and mitigation. Thelniured resources to a restoration-based process. Ye

traditional decoupling of response, natural resourcg)day’ as in 1989, the end of a response still can

damage assessment, and restoration undermines R]rgupltate fractious debate about how clean is clean

success of response efforts. The goal of a spiﬁnoth'
response should be to reduce to a practical minimum
the overall magnltL_Jde of resource injury and the t”.n%ctions is often stated as protecting public safety
necessary for environmental recovery. These pom%?n d

. . the environment. During a spill response there
feug)%?; the need for finding the optimum path %Qre at least four groups working to control the

outcome of the event: the On-Scene Coordinator, the

What has happened to U.S. spill preparedneggsponsible party, natural resource trustees, and
otential third party claimants. Each group is

and response efforts since 1989? Spills occur ledk Kina t timize diff i ts of th
frequently and preparedness activities are increasin orking to optimize ditierent aspects ot the response

tremendously. All the while, the cost of responset _achle\]{e their response goals. ;omedbtlﬁ]smjsss
and the number of people involved in conducting Zgrlvers of a response are measurable an e

In the United States, the goal of response
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Coast Guard is building tools for evaluating these. In trying to estimate the cumulative impact
Other business drivers, particularly environmentafrom a response, the first consideration is that
ones, are more difficult to quantify. habitats are in a constant state of change due to a
broad range of natural and human influence distinct

Critically, various players can have divergentfrom any spill event. Because the time axis starts at
definitions of optimum solutions, often leading tothe spill event, we have no clear picture of how the
response actions that many participants will view agnvironment behaved prior to the spill, just like in
contrary to their best interests. real life.

A spill response usually moves in parallel with This significantly complications any discussion
damage assessment and restoration activities. Tl recovery as a measure of response performance
response concentrates on how-clean-is-clean, whilsecause defining a reference for comparison is so
the damage assessment focuses on how to improudgficult. The second reference for defining response
the environment once the response has ended. Thaccess is the "no cleanup” line. This line defines
arbitrary separation that exists between respongsw the environment would recover following a spill
cleanup activities and damage assessment-basgd which there is no human intervention. The
restoration activities can deflect actions necessagnvironmental goal of a response can be simply to
for environmental protection. As stated above, theeduce the area between "conditions in absence of a N
chief environmental goal of a spill response shoulgpill* and "no cleanup." If a response does not

be to reduce to a practical minimum the overalimprove on this, then it should not be undertaken. A
magnitude of resource injury and the time necessary
for resources to recover from that injury. These can The cumulative response impact is clearly T
be minimized through the combination of respons@reater for the case that "cleanup 3" defines, here
and restoration actions. the response does more harm than good. In the U
"cleanup 1" case, the cumulative response impact is
Restoration can serve as the bridge betweeglearly less than the "no cleanup" alternative, here R
response and recovery. Efforts to meethe response has an environmental benefit.
environmental goals take place in the context of all A
the operational, economic, and policy constraints The case for "cleanup 2" is not as clear cut.
facing an On-Scene Coordinatbor the purposes of One way to interpret this line is that the initial L
the discussion that follows however, those aspects wittsponse increases the level of environmental impact
be conveniently ignored. but accelerates the recovery rate. The figure is
constructed so that "cleanup 2" has the smallest
Identifying the optimum path to recovery is cumulative impact of any alternative. E
simple conceptually, but very difficult in real life due
to large gaps in understanding long term ecological A final thought, you will notice that none of N
processes. Taking an abstract view of the issue cdhe cleanup curves ever intersect the "conditions in
help focus on actions responders can take noabsence of a spill" line. A first this might seem VvV
towards this optimum path. The accompanyingncorrect, recovery would be complete when
figure provides a conceptual illustration of howconditions return to what they would have been I
response alternatives can positively or negatively
affect environmental recovery. R
To begin there are several things to notice O
about the design of this figure. The horizontal axis
is a simple linear plot of elapsed time from when a Condilang iy g ol 8 5OV = N
spill occurs. The vertical axis is an arbitrary measure: Ao
of environmental quality, movement down the axis is % M
a negative impact, movement up the axis represem“i-
recovery from this impact. The impacts include = E
negative effects from both the spill and the &
response. The area between the "conditions ir2
M : . E N
absence of a spill" line and the line representing ¢
particular "cleanup” is the cumulative impact from a y T
spill and the associated response.
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without the spill. Unfortunately, it is usually not
possible to define this endpoint, when the recover
line begins moving in parallel to the reference are
recovery is likely to have occurred. This parallel pat

indicates that changes along the impact/recove Environmental

axis are attributable to environmental and huma L

factors and not the spill. Sens|t|v|ty Index
How does restoration fit into this equation? MapS

Restoration actions, for example developing ne

habitat to support an endangered bird, can hel To reduce the environmental
accelerate the rate of recovery. This reduces t consequences of both spills and
cumulative impact of the event, conceptually ng cleanup efforts it is necessary to
different from what is traditionally called response. | identify vulnerable coastal locations
some cases cleanup is characterized as reduci before a spill happens. The most
contamination _Ievels and restoration as creating g widely used approach to sensitive
improving habitat. In reality, no clear lines exist, environment mapping in the United
restoration activities sometimes require reducing States is NOAA's Environmental

contamination and response actions can incluc Sensitivity Index (ESI). These maps
restoring habitat the cleanup disrupts. serve as quick references for oil and

) chemical spill responders.
In the ideal world we could stand at the

confluence of response options shown in the figur ESI maps contain three kinds of
and look out into the future, selecting the information. Shorelines are color-
combination of actions that produce the optimu coded to indicate their sensitivity to
result for the environment. In the real world, we ca oiling. Sensitive biological resources,
not do this, not only because we do not yet hav such as seabird colonies and marine
quantitative, scientifically based measures o mammal hauling grounds, are depicted
success, but also because of the political an by special symbols on the maps. ESI
economic forces that compete with the environme maps also show important human-use

during a response. resources, such as water intakes,

) marinas, and swimming beaches.
There are actions taken today that can hel

move toward this optimum approach. Most importan Sensitivity maps are not an end
is building on lessons learned during events an in themselve, rather they are a starting
extracting practices that can be broadly applieq point for prevention, planning, and

during future events. This along with longer ter response actions. This objective is
research efforts will help develop measures o best achieved when ESI maps are
success based on reducing the time to recovery a used to identify the locations of

the magnitude of natural resource impairmen sensitive resources before a spill
pending recovery. Even as the necessary scientif occurs, so that protection priorities

investigations evolve, response today can begi can be established and cleanup
focusing on recovery as a response objective, in ps strategies designed in advance.

by better integrating injury investigations with

efforts to develop response strategies. To find out more about ESls
) ) and check their availability for your
When spill response actions target the area visit this site on the Internet:

optimum path to recovery, responsible parties, th http://response.restoration.
Federal On-Scene Coordinator, and trustees c§
strive for common objectives during a response
Orienting response actions to this path will require
both assessing the economic and policy forces
work in spills and developing quantitative,
scientifically based measures of success.

noaa.gov/esi/esiintro.html
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IN-SITU BURNING OF OIL SPILLS:
AHISTORICAL PERSPECTIVE

. - : -

By M. F. Fingas, PhD., Emergencies Science Divisionfesearched. The history of burning is full of
River Road Environmental Technology Centre reversals, re-directions and re-inventions. Often a
Environment Canada, Ottawa, Ontario concept for ignition or containment reappears on the
market or on a research list. Unfortunately, the
progress has not been linear over the years and
Introduction often efforts have been wasted on concepts or
theories that yielded no benefit to the practical
In-situ burning of oil spills has been tried over gpplication of burning. The main cause of this is the
the past thirty years but has only recently beefnterdisciplinary nature of oil spills. Researchers and
accepted as an oil-spill cleanup option in somengineers are often unaware of findings and
countries. The lack of acceptance of burning as 8oncepts in each others fields. The practical
cleanup option is largely because of the lack ofpproaches usually win out for funding, often at the
understanding of the combustion products and thgetriment of advancement in the field. This paper will
principles governing the combustibility of oil-on- focus on the advancements and the progress made
water. There remain several barriers to the fU'fhrough the years and not the difficulties
acceptance of burning, especially concern ovegncountered on the way. Table 1 highlights some of

emissions, but also the ability to the in-situ burns and experiments over the past 30
retain oil slicks that are thick thijrty years.

enough to burn.
Outside of Arctic regions, deliberate burning
This paper reviews the nas not been used to a large extent. Several reviews
history and the state-of-the-art in contain histories of deliberate and accidental
burning to shed light on what is pyrnsi2 Often accidental burns were viewed as
known and what remains to be pejng detrimental to the situation and efforts to put
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out the burn were paramount to mounting other The effect of weathering on oil combustion is
measures. Needless to say, a large release of oil framincrease the difficulty with which the material is
a stricken tanker would be motivation to stop a firejgnited. Weathered oil requires a longer ignition time
however such a threat was not always imminent. Thend somewhat higher ignition temperature. This is
current instinct is to put out the fire irrespective ofnot a problem for most ignition devices because they
the situation. Underlying this action, appears to bgenerate sufficient temperature and have sufficient
the view that burning is bad and results in negativéurning time to ignite most oils.
effects on the situation and on the environment.
The effect of water content on oil ignition is
The acceptance and use of burning in a givesimilar to that of weathering. It is known that oil that
country often depended on the success (or failuré3 completely emulsified with water cannot be
of initial attempts to use the technique. The firsignited. Oil containing some emulsion can be ignited
recorded burn was in Northern Canada in 1958and burned. The successful test burn of the EXXON
where a log boom was used to successfully contaMALDEZ oil had some emulsion present (probably
oil for in-situ burning on the Mackenzie River. After less than 20%) and this did not affect either the
this, many burns were conducted in Canada, mogjnitibility or the efficiency? It is suspected that fire
often without any form of documentation. Similarly, breaks down the water-in-oil emulsion, thus water
several successful burns in Sweden and Finlandontent may not be a problem given that the fire can
resulted in the use of burning on many occasions iactually be started. At what point an emulsion can
those and surrounding countries. In Britain,be ignited is not known. One test suggested that a
extensive efforts to ignite the TORREY CANYON heavier crude would not burn with about 10% water,
spill and the vessel itself resulted in mixed resultsanother burned with as much as 50% and still
Consequently, burning has not been tried again ianother burned with about 70% water. Extensive
Britain until recently. studies on emulsions have shown that there are
different categories and the results above may only
In recent years, the understanding of in-situelate to the stability of the emulsidhere still
burning has matured to the point where it will beremains extensive work to solve this problem.
accepted in several jurisdictions. 3-5 Burning is
now an “approved” technique requiring authorities Only limited work has been done on burning
permission in most western countries. Despite, theil on shorelines. Because sub-strata are generally
newly-gained acceptance, there a no to few actualet, minimum thicknesses are thought to be similar
uses of in-situ burning on open waters. It should bt those for on water — 2 to 3 mm. Qil is sometimes
noted that in-situ burning still has wide applicationdeposited in layers much thinner than this. Burning
on spills on land and on small waterbodies. In-situmay cause the part of the oil to penetrate further into
burning is used extensively in the petroleum-the sediments. Where shorelines are close to human
producing regions of Canada and the United Statesettlements and other amenities, burning would not
to deal with oil spills. be considered.

What Will Burn? Emissions From OQil Spill Burning

In earlier years, theories varied as to the The concern over atmospheric emissions
burnability of oils. 6,7 Some of the early papersremains the biggest barrier to the widespread use of
suggested that some oils would not burn in-situ. Ifburning. Unfortunately, burning of all kinds, is in
fact, most if not all oils will burn on water or land if today’s times, a questionable process because of
in sufficiently thick slicks. The “prime rule” of in-situ concern over combustion by-products. Analysis is
burning is that oils will ignite if they are at least 2 tostill difficult, although technology does permit
3 mm. thick. They will continue to burn down to analysis of key compounds and comparison to
slicks about 1 to 2 mm. thick. The reason that thesembient levels of pollution.
thicknesses are required is heat transfer. Sufficient
heat is required to vaporize material for continued  Early papers on the topic did not report on
combustion. For very thin slicks, most of the heat igxtensive experiments, but focussed either on simple
lost to the water and combustion is not sustained. measurements or predictions of the types of

emissions that could be encountered. Some papers
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focussed only on Sulphur Dioxide, others on PAHsfrom crude oil fires are at very low concentrations.
Only recent studies have explored hundreds of
compounds to delineathe concerns with emissions. Carbon dioxide is the end result of combustion
The following paragraphs summarize the current staténd is found in increased concentrations around a
of-knowledge in the field®'? burn. Normal atmospheric levels are about 300 ppm
and levels near a burn can be around 500 ppm. There
All burns, especially those of diesel fuelis no human danger in this level. The three-
produced an abundance of particulate matter. Thdimensional distributions of carbon dioxide around a
concentrations of particulates from diesel at the samaurn have been measured. Concentrations of carbon
distances were approximately 4 times that for similardioxide are highest at the 1 m level and fall to
sized crude oil burns. Concentrations of particulatéackground levels at the 4 m level. Concentrations
matter with diameters of 10 um or less (PM-10) werat ground level are as high as 10 times that of the
sometimes about 0.7 of the total particulateplume. Distribution along the ground is broader than
concentration (TSP), as would be expected, bubr particulates.
sometimes were the same as the TSP. The same is
true of the PM-2.5 concentrations. Carbon monoxide levels are usually at or below
the lowest detection levels of the instruments and
Crude oil burns result in Polycyclic Aromatic thus do not pose any hazard to humans. The gas
Hydrocarbons (PAH) downwind of the fire, but the has only been measured when the burn appears to
concentration on the particulate matter is often abe inefficient, such as when water is sprayed into
order-of-magnitude less the concentration in thehe fire. Carbon monoxide appears to be distributed
starting oil. Diesel fuel contains low levels of PAHsIn the same way as carbon dioxide. Sulphur dioxide,
with smaller molecular size, but results in more PAHger se, is usually not detected at significant levels or
of larger molecular sizes. Larger PAHs are eithesometimes not even at measurable levels. Sulphuric
created or concentrated by the fire. Larger PAHsacid, or sulphur dioxide that has reacted with water,
some of which are not even detectable in the Diesét detected at fires and levels, although not of
fuel, are found both in the soot and in the residueconcern, appear to correspond to the sulphur
The concentrations of these larger PAHs areontents of the oil. Attempts were made to measure
however low and often just above detection limitsoxides of nitrogen and other fixed gases. None were
Overall, more PAHSs are destroyed by the fires thameasured in about 10 experiments. L
are created.
A concern about burning crude oil lies with
One-hundred and forty-eight volatile organicany “hidden” compounds that might be produced.
compounds (VOC) were measured from sample®ne study was conducted several years ago in
taken in recent studies. The concentrations of VOCwhich soot and residue samples were extracted and
are about the same in a crude or diesel burritotally” analyzed in various ways. The study was N
Concentrations appear to be under human healtiot conclusive, however, no compounds of the
limits even at the closest monitoring station (abouseveral hundred identified were of serious
30 m). VOC concentrations are about three timeenvironmental concern. The soot analysis revealed
higher when the oil is not burning and is justthat the bulk of the material was carbon and that all
evaporating. Unfortunately, this is difficult to other detectable compounds were present on this
measure at all burns. carbon matrix in abundances of parts-per-million or
less. The most frequent compounds identified were
Particulates precipitated downwind and oilaldehydes, ketones, esters, acetates and acids.
residue were analyzed for dioxins and dibenzofuranghese are formed by incomplete oxygenation of the
very toxic substances often produced by the burningil. Similar analysis of the residue shows that the
of organic chlorine-containing compounds. Thesame minority compounds are present at about the
levels of these toxic compounds were at backgroungame levels. The bulk of the residue is unburned oil. M
levels indicating no production by either crude or
diesel fires. The quantity of soot produced by in-situ oil E
fires is unknown. No measurement techniques exist
Oil burns produce low amounts of the smallbecause the emissions from fires cover a large area. N
aldehydes (formaldehyde, acetaldehyde, etc.) ar@stimates of soot production vary from 0.2 to 3% of
ketones (acetone, etc.). These would not be a healthe starting oil volume, however some older T
concern even close to the source fire. Carbonylgchniques reported numbers as high as 16%. These
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estimates are complicated by the fact that Efficiency and Burning Rates
particulates precipitate from the smoke plume. This

appears to occur at an exponential rate from the fire  In early years, it was presumed that burn
outwards. Some researchers have tried to estimagéficiency was somehow related to oil type. Itis
soot production by performing a carbon balancenow known that burning efficiency is simply a matter
They measure the soot quantity and the carbo@f initial thickness and of encounter. Efficiency is
dioxide concentration at the same point in the smoktrgely a function of oil thickness. Oil thicker than
plume. The soot production is estimated by takingbout 2 to 3 mm. can be ignited and this will burn
the percentage of soot versus the total amount g¢fown to about 1 to 2 mm. If we ignite a slick at, lets
carbon in both the soot and carbon dioxide. Thisay, 2 mm. and this burns down to 1 mm., our
technique results in high estimates of soo€fficiency can be at most, 50%. However if we ignite
production and is flawed because the soot is largelg pool of oil 20 mm. thick and this burns down to 1
confined to the smoke plume but the carbon dioxidénm., our efficiency of removal is about 95%. Current
is emitted over a very wide sector. Further work orfes@rch has shown that other factors such as oil type
guantity of soot production is required. and water content only marginally affect these values.

Ignition The residue from oil spill burning is largely
unburned oil with some lighter or more volatile
Much of the earlier work focussed on theproducts removed. It is adhesive and because of
ignition of slicks*!* The thinking was that proper this, somewhat easy to recover with manual
ignition was the key to successful burning of oil ontechniques. Recent concern has been raised over the
water. Studies conducted in the last ten years havact that these may sink, but this is only speculation
shown that ignition is relatively unimportant. and has only occurred on two spills.
Research has shown that slick thickness is the major
factor and ignition is only important under certain Most oil pools burn at a rate of about 3 to 4
circumstances. Heavy oils require longer heatingnm. per minute. This means that the depth of oil is
times and a hotter flame to ignite compared to lightefeduced by 3 to 4 mm. per minute. Several tests
oils. Many ignition sources can supply sufficienthave shown that this does not vary significantly
heat for sufficient length of time. with oil type, weathering and water content. As a
rule of thumb, one can burn about 5000 Litres per-
Several igniters have been developed. Asquare-metre per-day (or about 100
simple device consisting of juice cans andgallons-per-square-foot per-day).
propellant was developed by Dome petroleum and
was known as the “Dome” igniter. Environment Burning Techniques
Canada and the Canadian military developed a device
with a sophisticated time fuse. This device was  Containment is usually required to concentrate
commercialized under the name “Pyroid” but did nopil slicks so that they are of sufficient thickness to
continue in production. Some of these devices ar@nite and burn efficiently. Lightweight and fire-
used from time to time for experimental spills. Workresistant booms now exist which make burning very
was also conducted on developing a laser ignitiofeasible. The trial burn conducted at the EXXON
device’ a|though a Working unit was not Comp|etedVALDEZ site illustrates how oil SplllS can be burned
The state-of-the-art in ignition technology is a deviceVithout threatening the spill source. Two fishing
called the “Helitorch”. It is a helicopter-slung device Vessels towed a fire-resistant boom using long tow

which distributes packets of burning, gelled fuel. lines. The boom was towed slowly through the slick
until the boom-holding capacity was reached. The

Actual burns at some incidents andoil-filed boom was then towed away from the main
experiments have been ignited using much lesslick and the oil ignited. Fire could not spread to the
sophisticated means. The EDGAR JORDAIN spillmain slick because of the distance.
was lit using a roll of diesel-soaked toilet paper. The
east coast oil burns were lit using oil-soaked Burning in-situ without the benefit of
sorbent. The test burn at the EXXON VALDEZ spill containment boom can be done only if sufficient
was ignited using a lunch “baggie” filled with gelled thickness (2 - 3 mm.) exists to ignite the oil. For most
gasoline. This illustrates the ease and lack ofrude oils this only occurs for a few hours after the

sophistication that is required to ignite oil slicks. ~ SPill event. QOil on the open sea rapidly spreads to
equilibrium thicknesses. For light crude oils this is
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about 0.01 to 0.1 mm., for heavy crudes and heauhe fire resistance and further testing of the same
oils this is about 0.05 to about 0.5 mm. These are fdmtooms at OHMSETT for the usual containment

too thin to ignite. parameters. These tests have highlighted several
insights about fire-resistant booms. First, a simple

Log booms were first used to contain oil for fire-resistant blanket over the top of a standard
burning and this was successful. In the early 1970soom will not function well for the purpose. Second,
Environment Canada initiated several projects ttheavy metal booms may be impractical in operational
develop fire-resistant containment techniques. Watefituations, despite their outstanding ability to
spray and air jet were examined but abandonedithstand fire. Third, water-cooled booms, although
because of the impracticality of this approachfunctional in test situations, may not be practical in

Several series of stainless steel booms were built arghen burn situations. Obviously, more development
also different versions of ceramic booms. Alaskaris still needed.

workers and 3M pioneered the development of a

flexible fire-resistant boom and this product Concluding Remarks

continues until today. Dome petroleum pursued one

of the stainless steel booms and this product has Progress has been immense in the ability to

been recently been re-engineered into a smalle@pply in-situ burning. Better information transfer is

product. still needed. It has been noted that literature in the

field and general scientific literature is often not

Lately much work has been conducted on fireused. On the positive side, more spill workers are

resistant booms. This has been highlighted by twaccepting burning as a technique and are receptive

series of tests of these at Mobile, Alabama to tedb information on the technique.
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HISTORICALBURNS AND SPILLSTUDIES

Year Country Description Events Lessons

1958 Canada Mackenzie River, NWT kst recorded use of in-situ burning, on river using log booms In-situ burning possible with use of containme

1967 Britain TORREY CANYON Cargo tanks difficult to ignite with military devices There maybe limitations to burning

1969 Holland series of experiments Igniter KONTAX tested, many slicks burned Burning atseais possible

1970 Canada ARROW Limited success burningin confined pools Confinementmay be necessary for burning

1970 Sweden OTHELLO/KATELYSIA Oil burned amongice and in pools Can burnoil contained by ice

1970 Canada Deception Bay Oil burned amongice andin pools Canburninice andin pools

1973 Canada Rimouski - experiment Several burns of various oils on mud flats Demonstrated high removal rates possible, >75%
1975 Canada BalaenaBay - experiment Muiltiple slicks from underice oil ignited Demonstrated ease of burning oilonice

1976 US.A. ARGO MERCHANT Tried to ignite thin slicks at sea Not able to burn thin slicks on open water

1976 Canada Yellowknife - experiment Parameters controlling burning not oil type alone Parameters controlling burning not oil type alone
1978-82 Canada Series of experiments Studied many parameters of burning Found limitations to burning was thickness

1979 Mid-Atlantic  ATLANTICEMPRESS/AEGEAN CAPTAIN  Uncontained oil burned at sea after accident Uncontained slicks will burn at sea directly after spjll
1979 Canada IMPERIAL ST.CLAIR Canreadily burn fuels withiice Canreadily burnfuelsamongstice g
1980 Canada Mckinley Bay - experiment Severaltests involving igniters, different thicknesses Testofigniters, measured burn rates 3
1981 Canada McKinley Bay - experiment Triedto ignite emulsions Noted difficulty in burning emulsions 8
1983 Canada EDGAR JORDAIN Vessel containing fuels and nearby fuel ignited Practical effectiveness of burningamongstice
1983 US.A. Beaufort Sea - experiment Oil burnedin brokenice bilig to burnin brokenice 5
1984 Canada series of experiments Tested the burning of uncontained slicks Uncontained burning only possible in few conditigns
19845 U.SA. Beaufort Sea - experiment Burning with various ice coverages tested Burning with various ice coverages possible E
1984-6 U.SA. OHMSETT - experiments Oil burned among ice but not with high water content Ice concentration notimportant, Emulsions don'’t l§,|rn
1985 Canada Offshore Atlantic - experiment Oilamongice burned after physical experiment Ease of burning amongstice u
1985 Canada Esso - Calgary - experiments Severalslicksinice leads burned Ease of burning in leads F
1986 Canada Ottawa - experiments/analysis Analyzed residue and soot from several burns Analysis shows PAHs about same in oiland residu
1986 US.A. Seattle and Deadhorse - experiments Testofthe Helitorch and otherigniters Firstdemonstrations of Helitorch as practical 9
1986-91 U.SA. NIST - experiments Many lab-scale experiments Science of burning, rates, soot, heattransfer é
1986-91 Canada Ottawa - analysis on above Analyzed residue and soot from several burns Found PAHs and others—not major problem ]
1989 US.A EXXONVALDEZ A testburn performed using a fire-proof boom One burn demonstrated practicality and ease §
1991 US.A Firstset of mobile experiments Severaltestburns in newly-constructed pan Several physical findings and first emission res@ts
1992 US.A Second setof mobile burns Severaltestburnsin pan Several physical findings and emission results

1992 Canada Severaltestburnsin Calgary Emissions measured and Ferrocene tested Showed smokeless burn possible

1993 Canada Newfoundland Offshore burn Successful burn onfull scale off shore Hundreds of measurements, practicality demonstrate
1994 US.A Third set of Mobile burns Large scale diesel burnsto test sampler Many measurements taken

1994 US.A. North Slope burns Large scale burnto measure smoke Trajectory and deposition determined

1994 Norway Series of Spitzbergen burns Large scale burns of crude and emulsions Large area of ignition results in burn of emulsions
1994 Norway Series of Spitzbergen burns Attempt at uncontained burn Uncontained burnlargely burned

1996 Britain Burntest First containment burn testin Britain Demonstrated practicality of technique

1996 US.A. Testburnsin Alaska Igniters and boom tested Some measurementstaken

1997 US.A. Fourth set of mobile burns Small scale diesel burnstotestbooms Emissions measured and boomstested

1997 US.A. North Slope tank tests Conducted several tests on waves/burning Waves not strongly constraining on burning

1998 US.A. Fifth set of mobile burns Small scale diesel burnstotestbooms Emissions measured and booms tested
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Why you should consider an Ecological Risk
Assessment for your Port

By LCDR John Caplis, Plans and Preparedness Roles Within the Toolbox
Division, USCG, G-MOR-2, Washington, DC

= H > 7

In summer 1998, the Coast Guard held a series
The in situ burn on the NEW CARISSA is a of workshops to gather public comment on potential A
recent example of a new opportunity provided by aghanges to the OPA 90 response plan requirements
emerging technology. In the case of the NEWburing the workshops, it was proposed that L
CARISSA, in situ burning was used when it becamjSspersant capable resources be added to the
apparent that more traditional removal methodgxisting requirements for mechanical recovery
would fail. But must we wait until traditional methods systems. These workshops, and the 1998 SONS dril
fail before we can use these emerging tools? Do w@ Alaska, generated considerable debate regarding;E
fully understand the role of these tools, or thehe proper role of emerging technologies (such as
opportunities for environmental protection that theydispersants and in-situ burning), and their relationshipN
offer us? to mechanical recovery systems. Vv

Today's "response toolbox" contains multiple Many concerned citizens argue that mechanical
technologies. Dispersants and in situ burning argecovery systems are the only true "primary" I
now available to complement the mechanicaktesponse options. In their eyes, all other
recovery systems that have been the traditionakchnologies, such as dispersants, are secondar)]-{
focus for planning and response efforts in thgesponse options, and should only be used after
United States. As these technologies continue gfforts to use mechanical recovery systems have

¢ th ¢ ith uniti tLPaiIed. Many people invoke the Clean Water Act
mature, they present us with hew opportuntties ?CWA) to support this posture, stating that the Act N

combat spills. ‘It is critical that we are prepared tcf'equires the "removal” of oil. They cite mechanical
make the most of these opportunities. recovery as the only "true means of removing" the

The purpose of this paper is threefold: tooII from the environment. E

briefly discuss the role of the "tools" in the toolbox,

t . di i itali th A closer examination of the Act, however,
0 examine our readiness 1o capitalizeé on NGy eqq15 that {section 311(a)(8)} refers to "removal"
_opportunltles the_y preserlt, and to offer a mod_el_ fofis: containment and removal of oil from the water
|mpr_oved_ pre-spill plannl_ng and response decISIonEind shorelines or the taking of other such actions as
making with regard to their use.
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may be necessary to minimize or mitigate damage to  EPA further stated that: the circumstances
the public health or welfare of the United States osurrounding oil spills and the factors influencing the
to the environment. choice of a response method are many, and the NCP
does not and should not indicate a preference for
Clearly, the CWA broadly interpreted the termone response method over another.
"removal” to include any and all actions necessary
to minimize the impact to the environment, not just Instead, the NCP states that: actions shall be
the use of mechanical recovery systems. As suckgken to recover the oil or mitigate its effects...of the
the Act does not specifically indicate a preferenceaumerous chemical or physical methods that may be
for one response method over another. While thased, the chosen method shall be the most
Act may view various countermeasures as "removatonsistent with protecting the public health and
options", it does not provide detailed guidance omwelfare and the environment.
the role of specific tools. Where then can we get
further clarification on this issue? One need go no  The NCP clearly does not support a hierarchy
further than the National Oil and Hazardouswhere mechanical means must be considered before
Substances Contingency Plan (NCP) [40 CFR 300], &¢her countermeasures. Instead, the NCP treats all
amended in 1994. countermeasures as potential primary response
options, and instructs us to chose the response
The NCP, mandated by the Federal Watemethods that afford the most protection to the
Pollution Control Act and first promulgated in 1972, environment given the circumstances of the incident.
establishes national policy for response to oil and
hazardous substance incidents occurring in and  Thus, the role of the tools in the toolbox is
around U.S. waters. While the EPA has statutorglearly stated. According to the NCP, mechanical
responsibility for the plan, it is written in recovery, dispersants, and in situ burning are all
collaboration with and represents a consensus ¢fotential primary response options. These
participating federal agencies for oil spill response ircountermeasures should all be given immediate
the U.S. The NCP provides clear guidanceconsideration, and when appropriate, addressed
regarding the role of countermeasures. Sectiogoncurrently in a timely and coordinated fashion.
300.317 [which outlines the national response
priorities] states: "A response must use all The Role of Pre-Authorization Plans
necessary containment and removal tactics in a ) ) )
coordinated manner to ensure a timely, effective  f €ach countermeasure is a potential primary
response that minimizes adverse impact to thESPonse tool, how do we go about choosing the
environment... all parts of the response strategWethOd(s_) that will be_st minimize the adverse impacts
should be addressed concurrently.... the OSC shouff the spill to the environment?
not delay containment and removal decisions
unnecessarily and should take actions to minimize
adverse impact to the environment that begins as

Again, the NCP, realizing that this selection

soon as a discharge occurs.” Figure 1. Distribution of Spills
. . ) >1000 Gallons Based on Distance
The NCP is quite clear that the stated endpoint from Shore (1993-1998)

of the national response priority is to have the
immediate ability to use all parts of a response
strategy to minimize adverse impact to the
environment.

The NCP {Section 300.310} provides further >3 NM <1/4
guidance on the intended state of response 34% NM
readiness: "defensive actions shall begin as soon as 37%

possible to prevent, minimize, or mitigate threats to
the public health or welfare of the US or the
environment. Actions may include...the use of
chemicals and other materials in accordance with
subpart J of this part to restrain the spread of oil and
mitigate its effects.

<3 NM
29%
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process is a complex problem, made provisions thagurning and dispersants all offer equal environmental
RRTs and Area Committees shall address, as part pknefits. A central point to this paper is that all of
their planning activities, the desirability of using these response options pose some potential harm,
such products as dispersants.... Regionabut also offer varying degrees of environmental
Contingency Plans (RCPs) and Area Contingenclenefits that deserve closer examination. It is in the
Plans (ACPs) shall, as appropriate, include applicablgest interest of the response community to examine
pre-authorization plans and address the specifighe potential harm and benefits of all three of these
contexts in which such products should and shoulgptions relative to each other and to select the
not be used. {Section 300.910}. option or mix of options which provide the largest
net environmental benefit.
Great progress has been made by RRTs and
area committees in developing initial pre- The issue of concern is whether the pre-
authorization plans throughout the US, and theuthorization plans, based as they are on the "no
number of pre-authorization plans in force aroundmpairment" regime, adequately prepare us to make
the US has dramatically increased over the past eigtfle most of all our opportunities to combat a spill.
years. These plans have made dispersants and in
situ burning a viable option for almost every Historical / Potential Opportunities
offshore area in the United States.
In order to assess the opportunities provided
Pre-authorization plans continue to be ofby these tools, the Coast Guard conducted an
limited value, however, due to the imposition of veryevaluation of all spills greater than 1000 gallons that
conservative geographic and hydrographimccurred in and around U.S. coastal waters from 1993
restrictions. Restrictions for burning were adoptedo 1998. This evaluation, part of a larger overall
to ensure a minimum safe distance for the shorelingchnology assessment [Response Plan Equipment ‘T
from the resultant smoke plume that is generated bgaps Review], was completed by SOZA & Company,
the burning oil. Distance and depth criteria wereLTD in May of 1999, and provides a detailed
adopted for dispersant use to ensure that adequadralysis of recent spill opportunities. (Soza, 1999)
mixing and water depth would minimize any threat to
benthic or water column resources resulting from The parameters of oil type, weather conditions,
exposure to dispersed oil. water depth, and distance from shoreline were used
to estimate the frequency and geographic
Consequently, in situ burning and dispersantlistribution of spills that would have been amenable
operations are effectively limited to offshore watersso mechanical recovery, dispersants and in situ
in most areas, typically three miles from shore and iburning (Table 1). The analysis resulted in 231 oil
water depths of at least thirty feet in depth. (Sozapills greater than 1,000 gallons occurring in coastal
1999) These restrictions are largely independent akaters over a 69-month period (January 1993 to
oil type or spill size, and are based on informalSeptember 1998). The spills were grouped as either
determinations that the risks of negatively impactingrude or refined oils and tallied by USCG Districts to N
a population center or sensitive resource at thigive a geographic distribution of the potential
distance from shore were so low that they did nobpportunities (Figures 2 through 7). The majority of V
require additional analysis. In essence, thesthe spills involved were refined products, with crude
countermeasures were pre-authorized only for areasl spills contributing only a small percentage of the I
where a "no resource impairment" exposure thresholgverall total (Figure 2).
was likely to result from either dispersing or burning R
oil at sea. Of the 231 spills that occurred in the coastal
area, i.e. from the shoreline out to the outermost O
"No [resource] impairment” is an interesting boundary of the Exclusive Economic Zone (EEZ),
concept that until now has not been equally appliednly 34% occurred more than three nautical miles N
to mechanical recovery. Mechanical recovery ifrom shore (see Figure 1). 29% of spills occurred
typically employed if it appears to reduce thebetween ¥4 nm and 3nm from shore, that is in areas M
impacts of a spill relative to the alternative of leavingwhere pre-authorization does not exist but where
the oil in the environment. Traditionally, plannerscurrent evidence indicates dispersant and or in situ E
have not examined the potential harm to théwurning may offer significant environmental benefit.
environment that may result from the deployment oHow many of these incidents might have been N
mechanical recovery. Further, "no impairment"potential candidates for in situ burning or
assumes at best that mechanical recovery, in sidispersants? T
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PAGE 56

MECHANICAL DISPERSANT USE
CRITERIA |RECOVERY EXISTING EXPANDE D
API° gravity | 17 to 45 17 to 45 17 to 45
Pour point N/A < 41°F < 41°F
Wind speed | <16 kts > 7 kts 20
Water depth N/A =65 ft =10 ft
Distance N/A > 3 nmiles > Y, nmiles
from shore

Table 1. Criteria Used in This Review to Analyze for Historical Opportunities

Potential Use of Mechanical Recovery of 215 refined oil spills were potential candidates for
dispersant use as a countermeasure (see Figure 4).

According to the Caps review, mechanicalThere were 12 spills in which dispersant use was the
recovery would have been appropriate in 61.9% (148nly viable removal option.
of 231) of the coastal spills (Figure 3). Conditions
were conducive to mechanical recovery in 15 of 16 Using an expanded criteria, (considering
crude oil spills and 128 of 215 refined oil. Theredispersant use for all spills ¥ miles from shore
were 87 spills in which mechanical recovery was therersus 3 miles from shore) potential use may have
only viable option for oil removal. Mechanical been appropriate in 45% of the oil spills in the
recovery was eliminated as a potential oil removahistorical analysis. Evaluation shows 8 of the 16
technique in 88 of the 231 oil spills because eithecrude oil spills and 95 of 215 refined oil spills
the oil type was not recoverable using mechanicalemonstrate the potential for dispersability under the
methods or the wind speed during the time of thexpanded criteria (Figure 5).
spill exceeded 16 kis.

Potential Use of In-Situ Burning
Potential Use of Dispersants
Under existing pre-authorization guidelines, the

The Caps review reported that under existingCaps review states that in situ burning was a viable
pre-authorization guidelines, dispersant use magemoval option in 24.2% (56 of 231) of the oil spills.
have been appropriate in 21.2% (49 of 231) of the oltvaluation shows 7 of 16 crude oil spills and 49 of
spills analyzed. Based on the criteria in Table 1, th15 refined oil spills having conditions amenable to
evaluation shows that 4 of 16 crude oil spills and 4®burning methods. (Figure 6). In situ burning was
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Figure 2. Overall Distribution of Spills (n = 231) by USCG District, 1993-1998.
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Figure 3. Distribution of Oil Spills (n = 143) by USCG District in Which Mechanical T

Recovery Could Be Used.
U
eliminated as a potential oil removal technique in 175 It is clear that we can not limit ourselves to a
of the 231 oil spills analyzed. single response technology without placing R
ourselves in an unnecessarily vulnerable position.
The percentage of candidate spills increased tbhe data suggests that we must have aA
40% (90 of 231) for spills under the expanded criteriacomplementary set of primary response options at
Evaluation shows 11 of 16 crude spills and 79 of 21%ur disposal that can be selected based on the]
refined oil spills as potential candidates for in situspecific needs of each spill response.
burning in combination with mechanical recovery

(Figure 7). The historical record also shows that
dispersant use and in situ burning can have
Implications for Response Planning significant impact in a high percentage of spill

occurrences, and that one of the biggest constraintg\]
Clearly, the data shows that mechanicabn their use is their artificial restriction to areas far
recovery has potential for use in the greatest numbeffshore. V
of spill scenarios. Mechanical recovery will continue
to be the backbone of our planning and response  Many opportunities exist to use these
efforts. It is interesting to note, however, that nearlycountermeasures throughout the entire offshore area,
38% of all spills were not well suited for mechanicalunfortunately, the current pre-authorization
recovery methods. A quick visual comparison of theguidelines limit our opportunities to use these tools
data in Figure 2 (overall spills) and the data in Figureffectively. Most pre-authorizations are restricted to
3 (mechanical recovery potential) graphicallygreater than 3 miles from shore. As Figure 1 clearly
highlights the potential shortfalls of relying solely onindicates, only about one third of all spills occur in
mechanical recovery systems. This data, inhose offshore waters. Thus, we are currently
combination with the fact that historically "it is missing many potential opportunities in areas thatpng
unusual for more than 10 to 15 percent of spilled oiexperience spills frequently.
to be recovered from a large spill where attempts
have been made to use mechanical recovery" By expanding the pre-authorization use areas
[Congressional Office of Technology Assessmentfor dispersants and in situ burning shoreward, the
1990], presents a sobering picture of mechanicglercentage of candidate spills for these oil removal
recovery capabilities. techniques increases greatly. In fact, the
opportunities for dispersant use more than doubled
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from 49 to 103, so that nearly 45% of the 231 spills The "no impairment” expectation for using in
analyzed might have benefited from dispersant useitu burning and dispersant countermeasures is too
The number of opportunities for in situ burningrigid, and does not allow responders to weigh
increased in similar proportions from 56 to 90, or 40%whether it is in the best interests of the environment
of the 231 spills. A visual comparison of Figures 4to employ a technique. The "no impairment" criteria
and 5 for dispersants, and Figures 6 and 7 foessentially rules out a countermeasure as soon as
burning, graphically illustrates the improvedthere is weight on the "harm" side of the scale,
opportunities that might be realized by extending thérespective of how much it is outweighed by the

pre-authorization areas shoreward. "benefit" side. How often would mechanical
recovery be used if it was subjected to the same "no
Improving Our Opportunities to impairment" exposure criteria?

Combat a Spill
As our understanding of the ecological

The historical analysis clearly shows that there&consequences of any response method improves,
are many opportunities for response yet to benechanical recovery included, we are faced with
realized. However, this cannot be accomplished byecisions that require the weighing of environmental
simply redrawing lines on a pre-authorization charttradeoffs. We have learned over time that mechanical
If we are to use these countermeasures mol@ethods can often be intrusive and cause long term
effectively, our authorization guidelines must becomelamage to habitats. Sometimes the level of harm
more flexible and allow planners/responders to makereated by the mechanical recovery of the oil is
decisions based on evaluation of the environmentalcceptable considering the level of protection it
tradeoffs involved. provides to other resources at risk. In other

situations, the environmental tradeoffs suggest
As stated earlier, the NCP established a Criteriﬂatura| recovery IS more appropriate_

for selecting response actions in that "the methods
chosen shall be the most consistent with We have grown confident in allowing
protecting...the public health, welfare, andresponders to routinely weigh the tradeoffs in
environment" {Section 300.310}. Our guidelines selecting shoreline cleanup techniques. Similarly, we
must be based on sound environmental data thagust learn to consider the environmental tradeoffs in
ensures the response options selected are the meat selection of primary response countermeasures.
beneficial for the environment. This is true, whether the tradeoffs are weighed in
advance, as in the case of pre-authorization
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Figure 4. Distribution of Qil Spills (n = 49) by USCG District in Which Dispersants Could
be Used Under the Existing Criteria; Greater than 3 Nautical Miles (Nmiles) from Shore.
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Figure 5. Distribution of Oil Spills (n = 103) by USCG District in Which Dispersants CouIdT
Be Used Under the Expanded Criteria;Greater Than % Nautical Mile (Nmile) from Shore.

guidelines, or during the course of a spill, bysome level of harm that is acceptable in order to gainR
responders. the level of protection desired. NEBA ultimately will
favor the selection ofountermeasures that result in A
The premise (or expectation) that guides outhe greatest overall benefit for the long-term health of
selection process must make a shift from the ultrathe environment and society. L
conservative "no impairment" paradigm to the more
flexible and pragmatic lens of "net environmental Applying Net Environmental Benefit

benefit analysis" (NEBA) (Baker, 1995). ] )
The historical analysis of spills clearly shows E

What is Net Environmental Benefit that there are many potential opportunities for
Analysis? dispersant and in situ burning which are not coveredN
by current pre-authorizatigplans. The question at
In almost all spills, there are advantages antiand is whether it makes good sense to use
disadvantages to using a particular countermeasurdispersants or in situ burning in such cases. A\Y
Countermeasures can create both benefits (adverse
impacts minimized as a result of using a Recent evidence from two spills in the United I
countermeasure) and costs (adverse impacts creatéthgdom and subsequent scientific studies indicate
as a result of using a countermeasure). For exampl&at there may be significant benefits to the use of
mechanical recovery resources may remove the odispersants while the environmental damage from
from the surface of the water, however, those sam@spersed oil may be minimal. The 1993, the tankship
booms and skimmers may create extensive bottoARAER released a very large volume of oil which
damage to shallow grass beds or mud flats. was naturally dispersed into the water column with
very little long-term environmental effect (Ritchie and
Net environmental benefit analysis (NEBA) is O'Sullivan, 1994). The 1996 SEA EMPRESS spill
the weighing, from an environmental point of view, involved chemical dispersion of a large quantity of
of the advantages and disadvantages of a particulail into the water column. The SEA EMPRESS
countermeasure(s) (Baker, 1995). It goes beyondispersant response resulted in a significant benefit
ecological effects and attempts to compare all of thto the environment due to the prevention of severe
costs and benefits of the potential responseajiling of shoreline. Again, the SEA EMPRESS
including economic, aesthetic and social issuedncident resulted in little environmental damage due T
NEBA assumes that countermeasures may cause
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to dispersed oil droplets in the water column, and In general, the information now available
was probably much less damaging than if the oil hadppears strongly supportive of the expanded use of
not been dispersed (Sea Empress Environmentdispersants. However, concerns about toxicity have
Evaluation Committee, undated). been slow to dissipate. These concerns have been
compounded by confusion, conflicting scientific

It should be noted that both of these spillsstudies, and uncertainties created by gaps in the
were significantly larger than the EXXON VALDEZ gavailable data. Because the decision to use
spill. Data from these and other spills have indicatedispersants or burning is often so complex, planners
that the peak concentrations of dispersed oihnd decision-makers have been hesitant to re-
throughout the water column will decline very evaluate the pre-authorization guidelines, especially
rapidly as long as dilution can occur. (SOZA, 1999)with regard to the nearshore environment. These
For smaller dispersant treatments in open water, doncerns can be addressed with a well-structured
has been shown that it takes only hours to return ferocess that employs NEBA concepts to evaluate
background levels. potential opportunities.

Unfortunately, the picture is not always so What is an Ecological Risk Assessment

optimistic. During the grounding of the barge (ERA)?
NORTH CAPE on the shore of Rhode Island in 1996,
a large volume of home heating oil was dispersed by The Coast Guard recently began co-

severe weather in shallow water very near shoresponsoring "Ecological Risk Assessments" (ERAS)
This oil has a relatively high toxicity to marine in selected coastal areas around the U.S. The ERA
organisms and there were significant effectsprocess is designed to infuse pre-spill planning and
especially to lobsters. This would not have been decision-making with NEBA-oriented concepts. The
situation in which dispersants would have beerERAs are based on the "Guidelines for Ecological
likely to be used, and certainly not to the extenRisk Assessment" [EPA, 1998], as modified for oil
associated with the severe weather. Even so, ttspill response planning by Dr. Don Aurand of
adverse effects were geographically limited and th&cosystem Management & Associates Inc. (Aurand,
oil within the water column returned to normal levels1995)

within three days (Research Planning, Inc. 1996).
The ERA provides response communities with
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Figure 6. Distribution of Oil Spills (n = 56) by USCG District in Which In Situ
Burning Could Be Used Under the Existing Criteria; Greater Than 3 Nautical Miles
(Nmiles) from Shore.
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Figure 7. Distribution of Oil Spills (n = 90) by USCG District in Which In Situ
Burning Could Be Used Under the Expanded Criteria; Greater Than ¥ Nautical Mile R
(Nmile) from Shore.

A

an analytical tool for evaluating how various characterization. L
response options can be used to minimize the
adverse ecological impacts of a spill. Using expert ¢ Problem formulation involves identifying
opinion and the latest scientific data availablegoals and assessment endpoints, preparing a
participants compare the ecological tradeoffs thagonceptual model and developing an analysis pIaE
result from using different countermeasures. Th®uring this early stage, risk managers (response
ERA provides a defensible methodology formanagers) and risk assessors (resource trustees a
characterizing the risks to sensitive resources posest other technical experts) work together to
by various potential countermeasures. Thigjetermine which response issues and scenariog/
information may then be used in conjunction withshould be tested.
information on economic, aesthetic and social issues
to complete the NEBA process. e The analytical phase involves a

) characterization of the exposure of oil to the R
_ The ERA, for example, can assist stakeholdergasoyrces at risk and the ecological effects that are
in examining the ecological consequences that mayeyy to result. The characterization uses known o)
result from using dispersants, in terms of acut@yirapolated effects data which is applied to the

toxicity, population disruptions, or chronic ragqyrces at risk based upon the exposure pathwaps]
ecosystem effects in a variety of spill situations,qentified in the conceptual model.

including nearshore applications. The ERA can also M
be used to determine a range of opportunities and
specific contexts in which an identified
countermeasure offers the most protection.

* Finally, the risk characterization estimates
the risks in relation to the endpoints that were|E
established earlier in the process. (Aurand, et al , 1998)

The ERA Process Broad stakeholder involvement is essential if
the findings of an ERA are to gain wide acceptance]"

The ERA process includes three primary . o
X . . ”and incorporation into local response plans. Federal,
phases - problem formulation, analysis, and risk
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state, local, and industry response managers, natural ERA Efforts to Date

resource managers (trustees), environmental interest

groups and academic technical experts all should The Coast Guard partnered with industry and
participate in the ERA process. To encourage thistate officials in Washington State to conduct an
participation, the ERA was framed into a workshopERA for the Puget Sound area. The participants
environment. The workshop process enablesompleted the first two workshops in 1998, and are
resident stakeholders to educate themselvgsow working toward completing their risk
regarding the issues at hand, fosters consensaBaracterization.

building, and allows those with local expertise to

conduct much of the needed analytical work. Thisis  Local stakeholders were particularly interested
important, since the ERA should be driven by thdn evaluating the tradeoffs of nearshore dispersant
local area committee and should address thése on a smaller spill (500 barrels) in the northern

potential opportunities within their specific area ofend of Puget Sound. This area of Puget Sound is
responsibility. deep and has good water circulation, and the

potential for dilution in the test scenario is high.

The ERA process currently consists of threelhe initial workshop results indicate that using
multi-day workshops separated by a period oflispersants in the area chosen on a small spill may
several months for independent research andffer significant benefit in terms of preventing oiled
analysis. During the first workshop, risk managershoreline and surface habitats. (Walker et al., 1998)
and assessors work together to define the problem
and develop scenarios that will adequately test the ~ The participants for the Washington State
issues to be resolved. Also identified are stressoM0rkshops continue to work on the risk assessment
and potential pathways for interaction betweerfnNd are evaluating the results for potential
stressors and the environment. Risk manager®odifications to their pre-authorization guidelines.
develop the assumptions and parameters for the use o )
of response countermeasures to be employed in the _The ERA process was also initiated this year
scenarios. Concurrently, risk assessors identiffo” Galveston Bay, Texas and San Francisco Bay,
potential resources at risk, and develop th&allfornla. Both Wo_rkshops _have had excgllent
assessment endpoints, conceptual model, arlgvolvement from their respective area committees,

analytical approach for the risk characterization. and the second sessions for both locations are
scheduled for the month of June.

Between the first and second workshops,

scenario modeling is completed for oil fate and In the Galveston Bay ERA, participants chose
transport, and populations are identified for the© t€st two spill scenarios near the entrance to
resources at risk. Galveston Bay (500 barrel and 4000 barrel spills of

Medium Arabian Crude). The stakeholders are very

During the second workshop, risk assessorinterested in examining both the effectiveness and
use the oil fate/transport data to assess exposut@€ ecological consequences of using dispersants, in
The assessors combine effects data with exposuféu burning, a_nd mechanical recovery systems for
information to estimate the ecological impacts to théhe two scenarios.
resources at risk. The result of this analysis is a ) ) ) )
draft risk characterization, illustrating the ecological An important issue in Galveston Bay is the

consequences of various response countermeasuréd@llow water depths that exist throughout the
Lower Bay area. This facet may limit the areas where

Each participant takes the results of the draffull on-water mechanical recovery efforts can be
risk characterization back to their parent agencies fdtsed, as well as create higher levels of risk for
evaluation between the second and third workshopBenthic communities from dispersed oil in the water
Participants reconvene for a third and final workshogolumn. Since spill trajectories indicate extensive
to resolve any remaining ana'ytica' concerns and twetland habitats will be threatened if a Signiﬁcant
finalize the risk characterization. The risk portion of floating oil makesandfall in the eastern
characterization is then used to develop anyay, the assessment will have the opportunity to
recommended changes that should be considered fepnsider some significant environmental tradeoffs and
response planning in their area, including theshould produce interesting findings for planners in the
potential changes to their pre-authorization plans ifrea to consider (Kraly et al., 1999).
appropriate. (Aurand, et al, 1998)
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In the San Francisco ERA, stakeholders ar¢ghese opportunities. Moving the pre-authorization
also interested in testing two scenarios. The first iareas shoreward could potentially double the number
a 2500 barrel spill of intermediate fuel oil (IFO 180) atof spills in which in situ burning and dispersants
the pilot station outside of the main entrance to thenight be used.
bay. The second is a 2500 barrel spill of Alaska
North Slope (ANS) crude inside of San Francisco Recent spill experiences and scientific studies
Bay (northern end near the Richmond Bridge). suggest that the use of these tools in the nearshore

environments may be appropriate for many spills

Both areas have good water depth andlependant upon oil type, spill size, water depth,
circulation systems, and both scenarios appear w@rculation patterns, ambient conditions, and the
threaten sensitive resource areas (the Farallahreats posed to sensitive resources.

Islands are of particular interest in the offshore

scenario). Another interesting factor in the Decision-making models (NEBA) and

evaluation of the offshore scenario is the potentiagg¢ducational consensus building processes (the ERA

use of dispersants on the refined fuel producworkshops) are now available to weigh the

involved. (Kraly et al., 1999) environmental tradeoffs. These processes can be
used directly to evaluate the response optioN

Certainly the individuals and organizationsavailable in your area and to ensure that your pre-
participating in the Puget Sound, Galveston Bay, anduthorization guidelines afford you the maximum
San Francisco ERAs should be commended for thegpportunity to minimize the adverse impacts of
proactive efforts to explore the potential responsspill. These processes are already underway i
opportunities in their area. While the outcome ofWashington, Galveston, and San Francisco, an
these ongoing efforts is not yet certain, at a&here has already been discussion about starti
minimum, the response communities involved willworkshops in Long Island Sound, New York anti9
gain a much better understanding of the responderince Wiliam Sound, Alaska. R
options available to them. This is very important,
since pre-authorization plans are driven by regional ~ Are you prepared to make the most of ever)A
and local values for natural resource protection. Pregpportunity? Isn't it time to start thinking about
authorization plans should balance stakeholdedioing an ERA in your port? For more informatio
values with good science. ERAs can contribute t@bout the ERA process, please contact Captain La::ly‘

good science. Hereth of the Office of Response (G-MOR), at (202)
267-0516, or Lieutenant Commander John Caplis of
Why Should You Do an ERA? the Plans and Preparedness Division (G-MOR-Z),E
(202) 267-6922.
The NCP states that we should choose the
tools that are most beneficial to the protection of the Acknowledgments N
environment. It also suggests that we should
consider all countermeasures as potential primary | would like to sincerely thank the Cap ReviewV
response options. Project Team and the Ecological Risk Assessment

Project Team for their proactive efforts in advancin
The historical review of spills suggests thatenvironmental protection and for the excellent data
there are many opportunities in the offshore andhey have generated which has made this articB
nearshore environments to use theseossible. | would also like to sincerely thank Bob
countermeasures. The current pre-approvaPond of Soza & Company, Ltd, and Don Aurand
guidelines are very conservative, and majyEcosystem Management & Associates, Inc., for their
unnecessatrily limit our ability to take advantage ofassistance in writing and editing this article. N
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Alternative Response Technologies-
The Role of Research

This decade has seen some great advances in technology for mechanical recovery of oil spills. With the Ol
Pollution Actof 1990 Congress asked the federal agencies responsible for oil spill response to research alternative
response technologies. Among those thatimmediately rise to the top in any discussion are in-situ burning,
dispersants application and bioremediation. We have already covered in-situ burning in agood deal of detailin M.F.
Fingas’s article butitisimportant to note thatthe USCG has funded, and is one of the key agencies, both nationally
and internationally to advance thisresearch. One challenge remaining inin-situ burning researchis finding boomthat
is economical for multiple burns. Progressinthis area has been slow but we continue to conduct joint testing with
industry toimprove response capabilities. In LCDR Caplis’s article, reference is made to the factthat dispersant pre-
approval status applies to open ocean application of dispersants. Beyond environmental risk analysis, research can
help clear up gray areasin our factual knowledge of the realimpact on ecosystems from long-term exposure to oiland
dispersedoil. Suchresearchwilllikely decrease objections of some stakeholdersto near-shore dispersantuse. Recent
information has already shown some species do not seemto be impacted any more from dispersing oilinto the water
columnthan by leaving oil untreated on the shoreline. More study is needed. In addition, tracking and modeling of
dispersed oil inthe water column is within our reach with some additional research. Bioremediation also inevitably
comes up during discussions of advanced response technology. In general, bioremediation is arestoration tool; it
has seensome useininland areas. The USCG has provided limited assistance in researching this due to the fact that
itismostly appliedin areas designated to be under the responsibility of other federal agencies.
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PuBLic CoOMMUNICATION

Perhaps the tallest order in any spill of
< mm 5 ™ significant consequence is influencing how
¥ LLEL the public and the media perceive the response
R e effort. We have modified our approach to
¥ public interaction to include a shift towards
risk communication and away from “public
affairs.” The first article deals with an

:

r E S approach to understanding your community
& < before a spill takes place in order to better
& E & know how to successfully respond to their
2 Q ] concerns. Then, in another short article we
o % § o) discuss the Joint Information Center Model
5 Z = g to show how all of the incident command
& 3 I E s structure responds to the public's
e - 2 fundamental rights and needs to know what

. L is happening in a spill response. We conclude P
SixKeyBusiness Drivers with an article on Risk Communication and

Public Affairs. U

B

L

I

By CDR Jim Milbury, USCG, Honolulu, Hawaii “It ain't so much the things we don't know that C

get us in trouble. It's the things we know that ain’t
Public affairs programs often communicate withso.” This quip by humorist Artemus Ward (Broom,
their customers, or the public, in simply one1990) clearly articulates the danger of believin
direction. During a pollution incident press something that just isn’'t true. As an example Iet’K:
releases are generated and sent to the news medigay that your company has been successfully
corporate executives give positive sound bites fofransporting oil products for 25 years without a
the evening news, and reporters’ questions argingle incident; not even a drop has entered the
answered. Evidence of whether the response anglater. In contrast another company in the area h
cleanup was successful is typically evaluated by tha long history of spills that has often incensed the
slant of the television or newspaper reports.Jocal community. You believe that even if you hav
However, public opinion may radically differ with a spill, the public will recognize your exemplary
what is being reported. It is important, therefore, torecord and involvement in the local community and
have a public relations methodology established tthardly raise an eyebrow. Can you be sure? Has the
directly measure public opinion. It is especiallylocal community been so sensitized to oil spills that™N
important to measure a “baseline” opinion before a spill from anyone could result in an extremely
an incident occurs that will help determine thenegative response from the public? Sdmsic
variance of public perception in your communityresearch can help predict the public reaction and
and clearly determine if, and by how much, youranticipate an appropriate communications strategy.
corporate image has been damaged or improved.
This paper will offer usable suggestions of how to The following are some research methods youA
measure, both quantitatively and qualitatively,may be able to use to gauge current public opinion
public opinion. of your organization or corporation. While some

may be better left to professional contractors for

O
N
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survey writing and implementation, your public organization but, since it aired at 2:00 a.m., hardly
relations staff may be able to implement others. anyone saw it.

Quantitative and Qualitative Research Qualitative research is different from
quantitative research in that it deals with a small
There are essentially two types of researchhumber of people but is more in-depth in its
quantitative and qualitative. Quantitative is hardnterview structure. The information gathered is
data, typically polling or surveying with a specific reliable but it may not be scientifically valid, or
margin of error based on sample size. Qualitativeepeatable with another sample population. Despite
research is often “soft” data that may be reliable buthe statistical drawbacks, qualitative research can
not scientifically valid, that is, you may not get theprovide a relative idea of where your public image
same numbers on a repeat survey. Both typesgesides within the community. Qualitative research
however, can produce valuable information upormay include work with focus groups, in-depth
evaluation. interviews with key individuals (newspaper editors,

government officials, CEO's), “soft soundings,” or
Some of the more popular quantitative researcBimple observation.

methods include the typical phone and mail surveys,

interviews, mall intercepts, and media content Focus groups are composed of 10 to 12 people
analysis. Phone and mail surveys typically sample/ho get together for about one hour for you or a
large populations and are expensive and timeacilitator to interview. A professional firm would
consuming. For the money you're going to spendikely conduct this type of group interview for you.
make sure you really need this type of survey an&ou won’t get absolute information from a focus
know exactly what you're after. And use a companyyroup but you may be able to uncover specific
that is trained in developing surveys using this typéssues within the community that need to be
of research. addressed by your company.

O -~ Hwmcrg

Mall intercepts, also known as “shopping In-depth interviews with policy makers within
center studies” (Lindenmann, 1992) are designed tgour community can be very effective in determining
poll customers at the local mall or shopping centerssour organization’s image. Try meeting with the
The advantage is that you are gathering opiniongporter that covers your beat in the local paper. For
and information directly from people who live in the an enjoyable switch, ask the reporter to go “off the
community. It is also less expensive and more easikecord” and tell you what impression your company
obtained than more formal surveys. Howeverpr agency has with the local citizens. Do the same
potential exists that the results may be skeweehing with the newspaper editors, the mayor, and
simply by the fact that only a particular segment obther regional leaders. You may be surprised at
the community visits shopping malls. A spin-off of what you hear.
this survey could be used at various gatherings or
conventions. For instance, the U.S. Coast Guard Do another type of in-depth interview with the
might want to gather information about how smallCEO or agency head within your office. What public
recreational boat owners feel concerning new federénage do they think is (and should be) portrayed to
boarding policies in the local area. One good methothe community? Compare that with senior
would be to simply poll visitors at a regional boatsupervisors. Do they all agree? Also evaluate
show. While this wouldn’t be a sampling of the whether your CEO or agency head is in alignment
entire community, it would likely indicate the with the community leaders mentioned in the
position of most local boaters. paragraph above.

Content analysis is the quantification of news Soft soundings (Dozier, 1991), are used as
clips (positive or negative), total circulation, mediamethod to validate your own intuition concerning
category, advertising dollar value, column inchesijssues affecting the public. While similar to a focus
etc. These numbers are somewhat useful but realjroup, soft soundings are used on specific
don't tell you how community feels or even if theyorganizations like news media, government agencies,
were reached by this particular medium. Foror customers in small groups of about ten. A
instance, there may be 25 minutes of positive videtwenty-minute interview is plenty of time to get the
broadcast on a major news network concerning younformation you need.

ZO=HpO~=ZdZ 200
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is unaware of who to call. After
receiving the reporting data from the
NRC for Hawaii (this will be my
baseline), | implement a public
relations strategy incorporating public
service announcements on television
and radio, as well as information
booths at mall, shopping centers, etc.,
which provides the NRC'’s toll-free
number. After six months | can re-
measure the NRC reporting statistics
from Hawaii. Depending on the
results of this data | can continue to
implement the strategy or change the
type of medium used to reach the P

Simple observation can often be your best datgublic.
collection tool in determining your public image. Visit

the reporter assigned to your beat. Stay with him/ ~ Without the establishment of a baseline | U
her as the reporter calls your agency or companyould have no idea of whether my tactics and
looking for news stories. How does the operation§trategy were working. A baseline measurement of B
center petty officer or plant manager deal with the?ublic opinion or support before a pollution incident
reporter? Is it friendly and cordial or abrupt andoccurs is also essential. It's difficult to determine L
rude? Is their media training necessary or does th&hether your response has been “successful” in the
response match the feelings of the CEO or planRublic’s view if you haven't measured opinions prior I

supervisor? to an incident.
Establishing a Baseline Conclusion
By using quantitative or qualitative measures Understanding the community where you live

you can establish a “baseline” of public opinionand work is critical to ensuring your organization or
which is essential for most public relations programstompany is meeting the expectations of the public
The following paragraph is an example utilizing aPefore, durmg_ gnd after a pol_lutlon |nC|_dent. You O
baseline and some of the techniques listed above f&N't be sensitive or responsive to their needs by

improve the public’s knowledge and assistance foPnly having a “one-way” flow of information. You
reporting oil spills. must open your public relations program to input

from the community through some sort of N|
Example quantitative or qualitative feedback mechanisms in
development of an effective communications J
The morning newspaper has an article thaprogram.
describes a small oil spill that occurred the previous
day. The reporter alludes to a slow response due to References
a lack of notification to responsible authorities. A
phone call to the reporter reveals that is indeed the ~ Broom, G.M, and D.M. Dozier, 1990. Using
case. Concerned this may be a prevalent pr0b|eﬁ§esearch in Public Relations. Prentice Hall
within the community; | survey several people . i
entering a local shopping mall concerning their Lindenmann, W.K., 1992. Successful Public
knowledge about who to call if they observe an oilRelations Research, Measgrement, and Evaluation.
or chemical spill. Virtually everyone | speak with 'ne MGl Management Institute, Inc.
knows nothing about the National Response Center
and its toll-free phone number. While not “statistical
evidence,” it does give me the indication that oil
spills may simply go unreported because the publi

Dozier, D., 1991. Measuring and Evaluating
Your Communications and Public Relations Efforts.
é_ou Williams Seminars.
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What is a Joint Information Center?
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TEACHING RiIsK SKILLS TO
BuiLp PuBLIC TRuUsST

By PA1 Frank Dunn, PIAT, National Strike Force Coordination Center, Elizabeth City, NC

U.S. Coast Guard marine safety professionalbe a home owner impacted by an oil spill or a Coast
work daily with many moods, beliefs, and interests ofGuard family member who is upset.”
the public they serve. Sometimes events occur
putting these professionals face-to-face with a Research has indicated that people who are
particularly difficult side of the public: its outrage. ~ upset, untrusting, or highly concerned do not
process information in the same way as when they
Recently, people in the Coast Guard havere calm, trusting, and supportive of a particular P
discovered that the job of dealing with the public’ssituation. According to the documentation used by
outrage or concerns may be just as important ake instructors at the Reserve Training Center, U
diminishing a risk or hazard to the community. Topeople in low trust, high concern environments are
address this outrage, marine safety professionals amble to process about 20 percent of the information B
being taught skills in risk communications. presented to them. The simplified answer to dealing
with a public in these environments is to keep the L
“The one risk communication skill that is most information simple, positive, and focused on the

important is developing the public’s trust,” said subject at hand. I
LCDR Gary Merrick, the Assistant Chief of the
Marine Safety Branch at the Reserve Training Center “It is very important to show the public that you C

in Yorktown, Va. “Determining who is best to care and are empathetic to their situation,” Greene said.

present your message and what the best way is to

deliver that message is important in establishing  “We teach our students not to talk in facts and

creditability with the public,” Merrick said. figures or use words the public will not understand. C

We are teaching these skills to students in every

The Coast Guard's risk communication progranctourse, officers and enlisted,” Green said.

is based on almost 20 years of work by highly O

respected researchers. Risk communications skills  “We want all levels of the marine safety program

are currently being taught as part of various coursel® be proficient in these skills,” Merrick said.

at the Coast Guard's Reserve Training Center in )
Yorktown, VA. According to Greene, this is not “spin M

doctoring.” The public must know Coast Guard
“We started teaching these skills last yearmembers are concerned about their problems and ar
based on needs identified by surveys distributed taddressing their needs. Their outrage must be
the response community and analysis by subje@ddressed before any of the hard work the
matter experts,” said LT Dirk Greene, the Chief of thegesponders are doing will be noticed.

Port Operations School at the Reserve Training ) ) o I
Center in Yorktown, Va. Based on facts in the risk communication

information, instructors at the Reserve Training C
Students at the Reserve Training Center learenter have learned that the government is
communication is a skill. It is something that mustconsidered to be one of the most knowledgeable A
be developed in an individual and used correctly tgources of information available to the public. At
be effective. the same time, the government is considered by that T
same public to be one of the least trusted sources of
“We have identified a need in the Coast Guardnformation when it comes to risks or hazards to [
response community to develop skills in order tahem. This paradox can build a large amount of
communicate effectively with a concerned public,concern in a community looking for answers. O

which may not trust us,” Greene said. “This could
To help local communities address their TNJ
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concerns, the Coast Guard is enhancing its risgrogram designed specifically for the Coast Guard.
communication protocols. Graduates from this program now make up a
network of individuals who can provide training to

“The three primary objectives that were identifiedMarine Safety Office staffs, as well as support

for the National Strike Force Risk CommunicationsFederal On-Scene Coordinators during an incident

program are to: train decision-makers andesponse.

communicators (Information Officers, Public Affairs

Officers) in the principles and practices of risk “The Coast Guard's current focus is on the

communications; develop a network of experts who camarine safety community,” Hall said. “It is

provide support in risk communication interventionsimportant, however, that risk communications

during a response; and develop measurement tools apelcomes a tool to be utilized in all areas within the

methodologies to provide focused information onCoast Guard, wherever there lies a possibility that

public perception during a response and evaluatingomeone will stand before a microphone and tell

perception and outcomes after a response,” said Lfie Coast Guard story.”

Todd Hall, the subject matter specialist for the National

Strike Force. Another tool has been added to the marine

safety professional’'s bag. Now, in the process of

To achieve these objectives, selected Coagirotecting the public, its interests and the

Guard members were trained to be educators in risknvironment, these professionals must be able to

communication skills. communicate effectively to allow the community to

see through any walls of distrust.
According to Hall, 13 Coast Guard members from

around the country attended a Train-the-Trainer
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Stakeholder Service
and Support

This section, while related to the
previous section, is significantly
different. The goal is that all
stakeholders perceive the response as
successful. One way to ensure this is
effective use of partnerships. The first
article discusses some key stakeholder
partnerships that we have recently
consolidated through formal
agreement. In the article on the
Liaison Officer, we explain the real
purpose of this position and how to
use it to your best advantage.

PuBLIc COMMUNICATION
—

RESPONSE ORGANIZATION

STAKEHOLDER

SixKeyBusiness Drivers

MOR Homepage

http:/Amww.uscg.mil/hg/g-m/mor/default.html

The Office of Response’s website provides
information to our customers on a variety of
oil spill prevention, preparedness, and
response topics as well as links to other
relevant sites of interest to the maritime
community. Projects currently being
showcased on our page include response
plans and exercise evaluations, updates on
oil spill response initiatives in response
technologies, spill management and maritime
national security issues. You can find links
to the Coast Guard’s Vessel Response Plan
site, the Coast Guard’'s Sea Partners
campaign, and to several maritime
organizations including IMO. Coming soon
to our website is the Chemical Hazards
Response Information System database,
which will provide our customers with
information on over 1400 chemicals.
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Achieving the Best Response
Through Quality Partnering

By LT Steve Wischmann, USCGHQ

UPDATE ON THE QUALITY PARTNERSHIP BOAs.
BETWEEN THE COAST GUARD AND THE SPILL

CONTROL ASSOCIATION OF AMERICA AND THE ¢ The interface of public and private resources
ASSOCIATION OF PETROLEUM INDUSTRY during spill response operations—finding the right
COOPERATIVE MANAGERS. mix and doctrine for ensuring available commercial

resources are not inadvertently excluded from
As reported in the last issue Bfoceedings  response operations.

the Coast Guard signed a Quality Partnership
Agreement on February 3, 1998 with the Spill Control e The federal/public role in dispersant

Association of America (SCAA). The partnership gelivery—determining what role, if any, exists for the

was expanded on July 16, 1998 to include theoast Guard to provide dispersant delivery support
Association of Petroleum Industry Cooperativey industry.

Mangers (APICOM). The three groups agreed to
cooperatively work toward improving the The OWGSs have been meeting and making
effectiveness of spill response operations. progress in their analysis of their respective issues.
] ) ] The PAT is expected to meet in Washington, D.C. in
Through this partnership, the private sectoryyne of this year, at which time the work groups will
response community and the Coast Guard have thgesent progress reports. In addition, the PAT will

problems of mutual interest. Each of the threggges.

participants brings a different perspective and
considerable spill response experience. This As expected, this partnership has encouraged
combination provides for very dynamic possibilities. invaluable dialogue among its participants. Indeed,
] the greatest benefit of this initiative to date has been
Three Opportunity For Improvement Work the opportunity for the partners to discuss their
Groups (OWGs) have formed to study topics Okjiews in a structured and predictable format.
particular interest to the Partnership Action Team
(PAT), the oversight body for the partnership. The  The enhanced understanding and mutual
topics are: respect garnered from this partnership make the
effort uniquely worthwhile. These innate benefits
* The Basic Ordering Agreement (BOA) will be built upon by the discrete operational and
process—finding improvements to the process, gsrocess improvements produced by the work groups.
well as ensuring that myth is separated from facThis kind of stakeholder involvement can only
regarding how the Coast Guard administers theositively impact the Coast Guard’s understanding
of what makes hest response.
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By LT Todd Hall, PIAT, National Strike Force Coordination Center, Elizabeth City, NC

T o R AW

At a recent pollution incident, some concernthe townspeople upset-and confused, it cost the

arose over the relationship that'existed betweepederal On-Scene Commander (FOSC) open access to
those that responded to the inCident, and those thafecious area .resources, as well as useful

watched it from their back porch steps. information: D

In interviewing the townspeople on the overall The-impact that stakeholders can have on a E
effects the response had on their community, th@esponse is a very real one. Outside of the fact that
one subject that continually arose was the amount @hey can provide valuable support in terms of assets R
information exchanged between the Command Pogind information, their concerns, beliefs, and
and the assisting/cooperating community, Operceptions during the response can greatly
stakeholders. ACCOfding to those interviewed WhQnﬂuence the outcome of the Operation, especia"y

had a role in the response, this perception ofyhen those perceptions and beliefs ultimately reach S
inadequate information often resulted in operationajhe media.

delays, flared tempers, confusion and unfortunately,
several missed opportunities. With the introduction of ICS came the position E
entitled Liaison Officer (LO). A member of the

The term stakeholder is described by thecommand Staff, the LO is charged with R
National Interagency Incident Management Systengommunicating with all members of the stakeholder
(NIIMS) as any person, group or organization who ngroups. A\Y
affected by, or has a vested interest in an incident
and/or response operation. This includes not only Because of the fact that the ICS concept is I
assisting and cooperating agencies (i.e. Nationakasonably new, the LO position has not been fully
Oceanographic and Atmospheric Administration,utilized, primarily due to a general understanding of C
Department of Environmental Quality, Cleanupthe purpose of the position. As a result of this
Contractors, etc.) but also your local communitymisconception, the individual filling the role as LO E
interests as well. (i.e., marina owner, city governmenhas been essentially used as an “aide,” providing
hotel manager etc.) on-site tours to VIPs and extinguishing brush fires

within the Incident Command.
Until the Coast Guard’s adoption of NIIMS, or &

National Interagency Incident Management System’s Contrary to this improper use, the LO is, in
Incident Command System (ICS) in August 1998, théact, a pivotal player in the overall success of an
stakeholder community was often left out of theincident response because they are the information
information loop, having to depend solely on wordlink between the stakeholders and the Incident S
of mouth, town hall meetings or random gatheringsCommander (IC)/Unified Command (UC). The Liaison

Not only did this add to the confusion alreadyOfficer contributes to the efficiency of the response
associated with an oil spill response, but it made iby ensuring the best use of available assisting/
particularly frustrating when assisting and/orcooperating agency resources and contributes to the
cooperating agencies arrived ready to respond, onlyositive public perception of the response and by

to find a lack of adequate direction or guidance. Teffectively handling community stakeholders and
share this pain and suffering from informationtheir concerns.

starvation was the local community stakeholders. O
The fisherman, fire chief, and mayor who reside in In ensuring the best use of available agency

the affected area and who know the terrain, the baglesources, the LO would first identify the agency
roads, and the city council members, were neitherepresentatives. This is achieved via the IC or by
informed nor consulted. This, in turn, not only leftreviewing the Incident Action Plan (IAP).
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Information, including representative location andSources that are often used to identify appropriate

contact numbers, is then gathered on each identifiextakeholder groups are the Area Contingency Plan

agency and recorded in the LO’s Incident Logbookand the Information Officer.

A series of stakeholder meetings are then scheduled

daily to exchange information such as incident Once the stakeholders have been identified,

status updates, IC/UC direction, agency activitiesthey too are invited to the scheduled daily meetings

and available agency resources. As an example, ifta receive a copy of the IAP, IC /UC directions etc.,

local police representative was temporarily assigne@ls well as given the opportunity to exchange

to an incident as a police liaison, the individualinformation.

would be identified and listed by the LO as an

agency stakeholder. In turn the police representative It is important to realize that the job of the

would exchange information via the daily stakeholdet-iaison Officer during an emergency response is a

meetings and would subsequently forward théritical one. It can have a large impact on the

information on to their respective agency. efficiency of resources used during the operation,

and on the perception of stakeholders regarding the

In identifying who the community stakeholderssuccess or appropriateness of the response

are, the process is not as clear and concise as tiagtivities.

of the agency representatives. There is no list

routinely maintained by the IC and there is usually ~ With the establishment of an Incident

no mention of them in the Incident Action Plan. Command, it is vitally important that the IC is aware

of those that comprise the stakeholder community.

While each member of the community is alt is more important though, that the IC appoint a

stakeholder to some degree, the LO is responsiblgaison Officer savvy enough to interact effectively

specifically for stakeholder groups that “fit’ the with the community...a critical factor in the

general category of political, economic oroperation’s success.

environmental, or groups with more focused interests

such as natural resources damage assessment,

damage claimants, or civil/criminal investigators.

Deployed disposable sorbents.
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To establish economic impact as a key Economic |MPACT
business driver acknowledges that pollution may
also pose a serious economic threat to a region or
locale, in addition to putting the environment andThe “Economic Impact” key business driver
human health & safety at risk. It suggests that thfiffers — from — the  economic-related

o . _“Stakeholder Service & Support” key
Unified Command must understand and factor int usiness driver. The first KBD focuses on

their decision making the economic impacts resultinginancial impacts; the latter deals with people.
from both the incident and their actions to respond/inimizing “Economic Impact” is concerned
to that incident. with the hard numbers and actual financial
impacts while economic-related “Stakeholder
Service and Support” focuses on how the

The array of economic consequences that mu Ly >
- . . . ._tTesponse organization deals with the people
be considered varies widely from location to locationolved. Stakeholder efforts are judged on

and spill to spill. For instance, closing the onlythe level of service and support provided—
entrance to a port might be necessary for a period tfow well responders worked with the
time in the interest of safety to the port. It is wellstakeholders.
understood by our waterways managers that,

eventually, the rising costs of delays to arriving and

departing vessels, as well as downstream costs to

those waiting on the goods to be delivered or picked

up, will heighten the sense of urgency associated

with reopening the port to commerce. Likewise, the

impact to a beach, recreation & tourism dependent

economy or to an area with significant commercial

fishing interests can be highly significant. Less

obvious, but equally important may be costs that

defy immediate measurement but that may be of

concern to a community long after the cleanup ends.

Establishing an Economic Impact key business
driver signifies the importance of this issue. That
doesn't make it easy to handle. We still have much
to do in that area. If, in the time of crisis, we hope
to adequately deal with all of the competing factors
and, in fact, deliver Best Response, we must build
the relationships that will enable each port area to
adequately understand and deal with each of the
business drivers, including the economic impacts.

HEALTH & SAFETY

The bottom line for the response organization SixKeyBusiness Drivers

is that there is no simple formula for managing the

highly complex array of trade-offs that will inevitably

arise as the consequence of efforts to minimize and

balance impacts to the environment and the

economy. Notwithstanding the vexing, win-lose

nature of these trade-offs, however, they must be

dealt with because they are critical and essential to

success in pollution response.

PROCEEDINGS OF THE MARINE SAFETY COUNCIL PAGE 75



Preparedness

This final article in the set lays out a concept that is undergoing a genesis. A "How Ready Are We?"
working group has been meeting as the Proceedings issue goes to press. We expect to add a great deal of
detail to this conceptual model in the coming weeks and months. Once shaped up, it will form the base that
drives the Coast Guard Marine Safety business plan and also the key measures of success. We look forward
to sharing this with you.

How Ready Are We?

By LT Claudia Gelzer, G-MOR-2, USCGHQ standards, design assessment methods, and identify

_ _ ) and remedy systemic shortfalls in ensuring readiness
It seems everyone is talking about “readinesstor all Coast Guard missions.

these days. Organizational leaders throughout the
country are asking the same questions. Are we How does this relate to environmental
ready? Do we have what we need to do the jobi2sponse—a program that has devoted the last 10
The Coast Guard is no exception. Having endureglears to improving readiness for pollution spills?
broad streamlining measures with no reprieve of itSince the EXXON VALDEZ oil spill, government and
responsibilities, the Coast Guard is faced each daydustry have worked feverishly on this front.
with doing more with less. Coordination has improved markedly in the form of
Area Committees and through use of Area
In a recent speech, the Commandant cited thgontingency Plans. Industry diligence has been
Coast Guard's deep-seated tradition of Sempehanced by the requirement that certain vessels
Paratus—its "can do" spirit-that has shaped agnd facilities handling oil must maintain spill

“organizational identity” that makes it extremely response plans designed to minimize the impacts of
difficult to say no to additional tasking despite

shrinking resources. “We take a perverse pride in
performing our missions with no money, old
equipment, too few people, and seat-of-the-pants
training,” Admiral James Loy said, adding that this
very mantra has “rendered extraordinary service

America.” However, he cautioned, “The extension o Preparing Responding
the ‘do more with less’ logic is ‘doing everything
with nothing’.”

Leading Indicator Lagging Indicator

In short, the Coast Guard may be starting t
fray around the edges according to its most seniq » .. . ..
leadership. We need to be better equipped in ord22aes Ability to Minimize| Adual Ability to Minimize
to continue to do the job well. And while we have Consequences Consequences
plenty of compelling anecdotes to illustrate thi
predicament, in order to persuade Congress the
organization needs hard supporting data. Hence, thﬁ"his table delineates the two
Commandant has . directed the Ass'Stamgeneral categories of pollution response
Commandants for Marine Safety and Envwonmentalmeasurement before and after a spill
Protection (G-M) and Operations (G-O) to establish ' '
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pollution incidents. Response operations have beeamprovements could be implemented. Such an
honed via the Preparedness Response Exerciassessment tool would also meet the requirements of
Program (PREP), which exercises the people anithe Government Performance and Results Act
response equipment as realistically as possible. (GPRA) which mandates federal agencies to develop
assessments of performance correlating government
There is no question that responders are morgctivities to measurable outcomes.
ready than ever to react to spills. The problem exists
in trying to determine levels of readiness and where In February, Coast Guard leaders from the First
any gaps may exist. Are all Coast Guard unitdistrict, chartered by LANTAREA and PACAREA,
equally prepared? Are port areas equippedoordinated an effort to begin tackling the issue on a
proportionately from state to state and area to areafational scale. An academic symposium was held in
We don't know. The Coast Guard has no commonlilewport, Rl to bring together the various groups
accepted tool to gauge the level of pollutiongrappling with this concept, and consider the many
response preparedness. The purpose of this artidledependent readiness measurement initiatives
is to describe the efforts currently underway tocurrently underway in the Coast Guard.
develop such a tool.
G-M recently began formulating its own
The idea appears to have merit. What Captaistrategy to measure Coast Guard unit and national
of the Port would not want to know how ready his orreadiness in regard to pollution response. The
her unit is to successfully respond to a spillOffice of Response (G-MOR) has been considering
Response managers would clearly benefit from #he initiatives already underway at Marine Safety
system that predicted ability to respond, and“M”) field units and district offices to measure
pinpointed gaps in preparedness wheregerformance.

This flow diagram illustrates the connection between preparedness and delivering
Best Response.

Minimize the Consequences of Pollution Incidents...

ﬁ' e
.t
o

Preparing Responding
| |
Leading indicator: Apparent Lagging indicator: Actual

ability to minimize ability to minimize
consaquencas Conaequances

Iy x

o ™
Plans Assessment Capability Assessment Deliver “Best Response™

Structure - Org. Hardware Key Business Drivers
- Response Management (1C3)
- ACP Modernization - Age; Technology | | - Human Health and Safety
- The Natural Environment
- Fire Fighting Readiness - Ability to React - Economic Impact
- Public Communication
Sustainability - Staying Power - Stakeholder Service/Support
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Before outlining G-MOR'’s current thinking on be provided by supplementing the Best Response
measuring pollution response preparedness, it imieasurement instrument with “leading indicators” of
worth noting that there has been some debate ovpreparedness—a pollution response measurement tool
terminology. While DOD and the Coast Guard's “O”that reflects how ready we are to respond.
community use the word “readiness” most often, the
“M” community may find “preparedness” to be a In order to determine how to measure
more palatable translation for the response worldpreparedness, we need first to decide what the word
“Preparedness” has long been recognized and usetkeans to us. Literally dozens of definitions have
by our non-DOD partners (e.g. the Federabeen suggested from within the Coast Guard. The
Emergency Management Agency, the Environmentdbllowing definition has achieved consensus and
Protection Agency, and industry). It may arguablyrecently evolved from the National Readiness
be considered a more comprehensive term, witBymposium.
readiness serving as a subset of preparedness (as
outlined below). From an academic standpoint, while ~ Semper Paratus... “Always Ready”... is: the
the Coast Guard translates its motto Semper Parat@bility of Coast Guard system(s) to execute mission
as “Always Ready,” most Latin dictionaries definerequirements in accordance with standards.

Paratus to mean either “Ready” or “Prepared,”

including C. T. Lewis’ Elementary Latin Dictionary. A definition that parallels this thinking, but is
more specific to pollution response is suggested as

Semantics aside, we are faced with the fact thdellows:
there are no commonly accepted preparedness
measures for pollution response. In order to begin ~ Preparedness is a process intended to ensure
to tackle this deficiency, we must focus on thef€sponse plans, capability, and organization for
overall goal of the National Response System anBrompt and effective reaction to pollution incidents,
the Coast Guard’s target as defined under “Bedbereby minimizing impacts.
Response:Minimize the consequences of pollution

incidents. This implies that preparedness represents more

than a state or condition—it is a process, and one
The Best Response survey tool is built aroundhat ensures Best Response. Preparedness requires

delivery of this outcome. Developed for use inSOme level of continuous activity to ensure effective
evaluating responses to spills greater than 10,00§SPonse to a contingency, in FhlS case, a pollution
gallons, the survey is expected to offer “IaggingSp'|_|- It |_ncludes planr.ung., training, exercising, and
indicators” of response performance that answer th@aintaining the organization’s _capablllty to respond
question, “How well did we do?” It follows that a in & way that minimizes the impact of a spill on
more complete picture of response capability couldPeople, the environment, and the economy.
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The goal is to develop a preparedness Readinesshere is used as a _subset of
assessment tool that will provide Captains of thd feparedness and captures our ability to react.
Port with a snapshot of unit and Area readines§Ven that you have what you need, is it ready to
using established mission standards. The measu@®? IS the equipment properly maintained? Are
will be linked to the “critical success factors” of BestP€0Ple trained and qualified? Have they been
Response. As currently envisioned, theexercised?
preparedness measure will focus on the two key

components of preparedness: 1) contingency plans, Sustainability is defined as staying power.

the storehouse of our collective knowledge of how t(Poes your system have the capacity to endure

. - i ?
respond, and 2) the response community’s capablllt)ﬂ,urmg a response? Can you keep pgople fed and
our ability to implement the contingency plan. oused? Do you have a process to relieve response

assets?

When attempting to measure the plans . .
component of this equation, we need to identify the One illustration of how a pr_epare(_jness
criteria or “critical success factors” for achieving assessment COUIO_I be u_sefu! to the field mlgh_t be
quality and utility. A “Best Area Contingency Plan” when a con_wmandmg officer IS trym_g _to determine
presents valuable information in a straightforward’vhy the unit does not meet its training standard_.
manner. It's a document that people actually useThe asse_ssment_tool WOUId_ k_)e designed to h_elp dril
not a door stop. down to increasingly specific levels of detail, for
instance:

Capability is determined by measuring whether )
an organization has what it needs to do the job well. ~* Not enough unit personnel have the
In order to rate capability, we have initially adoptedrequired ICS training.
for study the four readiness pillars identified in G-O's
readiness measures system: * Not enough unit personnel have used,
developed, or maintained their skills.
Structure — Modernization — Readiness —
Sustainability. While this is just a simple example, it shows
the benefit of a preparedness assessment tool that
Structure is defined as the organization, theidentifies unit response gaps where improvements
hardware and the financial instruments necessary fa@an be made. However, a complete assessment of
Best Response. Is there an effective Respongmllution response preparedness must consider
Management System in place? outside response organizations as well. For this
reason, the measurement tool is envisioned to look
Modernization is comprised of age and beyond the unit and capture preparedness levels
technology issues. Do you have the rightwithin the larger “OPA 90 Area” (federal, state, local
equipment? Is it up to date? Do R&D efforts eXiS@overnment, and the private sector). Such an
to ensure future improvements? assessment will address G-M’s performance target to
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improve Coast Guard unit preparedness for pollutiothat should be measured to gauge preparedness.
response, and increase the level of respond&’e will then seek consensus among the various
preparedness nationwide. A viable measuremestakeholders (district staffs, field units, Area
tool would provide separate measurements of uniCommittees, industry and other stakeholder
and Area preparedness so that shortfalls could lmganizations) and determine the best nationwide
specifically linked to the appropriate process owner. approach. That approach will ultimately become a
component of the overall Coast Guard-wide readiness
An obvious concern about this kind of asystem.
process is the source of data to be used in
conducting preparedness assessments. It is not our An effective measurement tool will enable the
intention to put additional requirements on the fieldresponse community to determine its position on the
Rather, data needed to measure pollution respongeeparedness spectrum. It will also arm the Coast
preparedness shall be culled from already existin@uard with the information necessary to link
databases including G-M's "workforce capability"activities to measurable outcomes, identify gaps in
database of personnel training, education, anthe response system, and justify additional resources
qualifications. The key to the success of avhen needed. Ultimately, it has the potential to
preparedness assessment tool is that it be usefuéduce some of the frays in the Coast Guard system
not burdensome to the field. and provide a response organization that is better
prepared to achieve its primary goalnaiihimizing
We are still in the conceptual phase of thisthe consequencesf oil and hazardous material
complex process. The immediate goal is to refine thepills.
framework described by further clarifying the criteria

Preparedness for Response
Exercise Program
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The Merchant Mariner, His Credential Renewal and His Health

Soo Long (a fictitious mariner) navigates themariner document, they may renew for “Continuity
700-foot tanker into the port of New Orleans. 1tOnly.” They are not allowed to sail with this type
has been another good coastwise voyage for hinef endorsement, but it may be rescinded at any
He has been doing this since he was 20 years oltime by satisfying the renewal requirements, in this
He is now 60 years old, and thinking “Only a fewcase, the physical requirements.
more years to retirement.” He checks his license
posted on the bulkhead and thinks “It is time to
renew my license. What do | need to do? First
must call my doctor to schedule a physical.”

The standards used to determine a mariner’s
ithess to hold a license or document are derived
rom several sources. The first is the United
States Code that states “the applicant must

For many mariners, this starts the process gfrovide satisfactory proof that he/she is qualified
renewing their merchant mariner credentialsas to sight, hearing, and physical condition to
(license/document). The process could takgerform the seaman's duties.” The next source is
anywhere from one week to six weeks. It dependthe Code of Federal Regulations (46CFR) which
on the workload of the Regional Examination Centegives more details about the extent of the physical
(REC), how complete the application packageexamination. It also covers when and how a
submitted by the mariner is, and (if a medicalmedical waiver is requested.

walver is needed,)_the availability of the Med!cal The latest addition to the medical standards
Review Board. It is not uncommon for a mariner.

. . .. is the International Convention on Standards of
to submit an application on Monday and be Sa'“ngl'raining, Certification and Watchkeeping for

with z_;lbrl1ew Ii(l:ense by Fridfg aftern_oon. Jzishi_sSeafarers 1978, as amended. This convention,
possible ohly because the mariner di ISsigned by 71 countries, promotes safety of life and
homework before submitting an application for

L Th ! . b ‘ di roperty by establishing standards to be followed
approva. € everincreasing numoer of medic y all of the member countries maritime industries.

walvers is due to an aging mariner population, N hese medical standards clearly address age

_medlca_l technology and improved gathering Ofvision, and potentially life threatening medical
information.

conditions controlled by medication.

Every year, over a thousand merchant
mariners apply for a medical waiver. Over ninety
percent are approved. The other ten percent eith

A new regulation requires an applicant for a
merchant mariner document with entry level
| the decisi ; L v (i &hdorsements who will be sailing on a seagoing
appeal the decision or renew for continuiity only ('nvessel 200 gross tons or more to have a document

\c;\?rs]es where tr;g cotn(_jltlon lsblbeltng resotIV(tehd issued by a medical practitioner. The document
en an appiicant I1s unable 1o mee Smust state that he/she is medically fit to perform
requirements to renew his/her license or mercha

%e functions and duties for which the document
will be issued. This had an impact on applicants
for the entry level ratings, because they were not
required previously to have a physical (NVIC 2-98

Every year, over a thousand lists the requirements. Applicants for entry level

. ratings on the Great Lakes or Inland waters are not
merchant mariners apply for a required to show any medical certification.

medical waiver. Over ninety

percent are approved. Navigation and Vessel Inspection Circular (NVIC).
This document was recently amended to reflect the
latest advances in the medical field, which

The final standards are found in the
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ultimately effects the mariner’s ability to receive a
waiver. Also, it combines into one document all
of the standards contained in the before
mentioned documents.

After the mariner has a physical examination
form (CG-719K) completed by a medical
practitioner, it is submitted, along with other
needed paperwork to a regional examination
center. The paperwork is reviewed by an examiner
to make sure all information is complete. If there
is a physical or medical problem, additional
information may be needed. This additional
information could consist of a narrative written by
the doctor giving in-depth information about the
condition, an exercise stress treadmill test for
cardiac patients and extremely obese people, or a
diabetes test for a mariner who has a sugar
problem. Some vision and hearing conditions can
be waived at the REC level. Other potentially
disqualifying conditions are forwarded to the
National Maritime Center for review by the
Medical Review Board.

The Medical Review Board consists of
physicians from the Public Health Service. The
board reviews the narrative report received from
the mariner’s doctor along with the medications,
prognosis, and the duties and requirements of the
position held by the mariner. The Medical Review
Board makes a determination whether the
mariner’'s condition is stable enough for the
mariner to undertake a long voyage, or if he/she
needs to be close to a medical faculty. The Board
also determines whether the condition would allow
the mariner to act in the event of an emergency
situation. Would the mariner be able to rescue
himself/herself as well as others? Or would the
mariner become a casualty?

Some conditions may warrant a waiver with
limitations, such as “Day-light Only” waivers for
color vision deficiency. This waiver gives the
mariner the opportunity to continue working, but
takes into consideration his/her limitations. Also,
a medical condition that is unstable, such as
diabetes, could warrant a conditional waiver. This
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would have the mariner’s condition reviewed on a
yearly basis for the five-year duration of the

license. At the time of the next renewal, the entire
physical will be reviewed and the four yearly

physicals will be considered in determining whether
the conditional waiver should be removed or
continued.

In cases where the mariner is denied a waiver
he or she is advised of the appeal procedures. If
the mariner elects to appeal, it is very important for
the mariner to provide additional information to
support his case that the physical condition does
not pose a possible hazard to safety.

Fortunately for Mr. Soo Long, he is still in
very good health, and he received his renewal
without any problems.
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Deck Questions

1. The effects of free surface on initial stability depend 6. BOTHINTERNATIONAL & INLAND RULES OF
upon the dimensions of the surface of the free liquids ROAD, A sailing vessel is NOT required to keep out of

and the . the way of a

A. volume of liquid in the tank A. power-driven vessel

B. volume of displacement of the MODU B. vessel not under command

C. location of the tank in the MODU C. vessel restricted in her ability to maneuver
D. height of the center of gravity of the MODU D. vessel engaged in fishing

7. You are proceeding along the right bank of a narrow
2. Contour elevations on this chart refer to heights in  channel aboard a right-handed single-screw vessel. The
feet above mean . vessel starts to sheer due to bank suction/cushion
effect. You should

A. lower low water

B. high water A. stop engines and put the rudder left full
C.lowwater B. back full with rudder amidships
D.sealevel C. decrease speed and put the rudder right full

D. increase speed and put the rudder right full

3. Onavessel of 125,000 GT on an international 8. The small circle of the celestial sphere parallel to the

voyage, how many international shore connections  celestial equator, and transcribed by the daily motion of
must be provided? the body, is called the

Al A. hour circle of the body

B.2 B. parallel of declination

C.3 C. vertical circle of the body

D.4 D. parallel of altitude

4. Which is supplied to the vessel by the U.S. Coast g which type of line would have the LEAST resistance
Guard? to mildew and rot?

A. Bell book A. Manila

B. Cargo gear register B. Nylon

C. Official Logbook C.Dacron

D. Rough Logbook D. Polypropylene

5. A shore is a piece of securing dunnage that 10. What is the difference between net tonnage and

gross tonnage?

A. runs from a low supporting level up to the cargo at A Net tonnage is the gross tonnage less certain

an angle . _ deductible spaces.

B. is also known as a “distance piece o _B. Net tonnage is tonnage of cargo compared to

C. is placed on the deck under the cargo to distribute itfonnage of whole ship.

We!ght even!y C. Net tonnage is gross tonnage minus engine and
D. is run horizontally from a support to the cargo bunker spaces.

D. Net tonnage is the net weight of the ship.
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Engineering Questions

1. The heatof compressionis parually removed from
compressed air by

A.intercoolers

B. aftercoolers
C.compressorwater jackets
D. allofthe above

2. Scale accumulation on evaporator heating surfaces V\g"

cause

A.immediate loss of vacuum

B. increased distillate quality
C.immediate tubefailure
D.reduced evaporator capacity

3. Expansion ofthe tube bundle in ashell-and tube typ

cooler may be provided for by the

A. packing andlanternrings

B. floating end tube sheet

C. shellfoundation bolts

D. directionaltransverse baffles

4. Pitting inthe suction areas of the centrifugal pump
bronzeimpelleris usually caused by

A. cavitation
B. electrolysis
C.abrasion
D. corrosion

5. Adistinguishing feature of an eductor, when com-
paredto other pumps, isthe

A. discharge end being smallerthan the suctionend
B. small size oftheimpeller

C.lack of moving parts

D. ease atwhich the wearing rings may be changed

7. Theflash point of a petroleum productis anindica-
tion ofits

A. viscosity

B. pour point

C. volatility

D.lower explosive limit

. Ifa centrifugal pump were continually operated with
the discharge valve closed, the

A. motor controller overload would open

B. pump would eventually overheat

C.relief valve would continuously cycle open
D. motorwould overheat

8. Leakage of hydraulic fluid from around the shaft ofa
hydraulic motor may be caused by

A. permanentloss of pump suction
B.wornshaftseals

C. highlevelinthe oil sump
D.lowmotor RPM

10. Which ofthe following statements is correct
concerning requirements for propellers?

A. Apropeller may notbe changed with one ofa
different pitch unless stress evaluations are supplied
and permission is granted by a Marine Surveyor.

B. When steel propellers are used, zinc anodes are to be
fitted on the aftermost strut bearing housing and on the
forward most section of the rudder assembly.

C. The exposed steel of the shaftis to be protected from
the action of the water by filling all spaces between the
cap, hub and shaft with a suitable material.

D. Ultrasonic examinations of the propeller may be
performed in lieu of required dry-docking periods,
provided certified copies are distributed to the proper

6. When opening or closing compressor service and "néegulatorybodies.

valves on atypical refrigeration system, you

A. should turnvalves slowly to avoid thermal stresses

duetolowtemperatures
B. mustfirstremove the seal cap

C.shouldexaminethe gasketfrequentlytoensurethatitisHT ‘9-6 ‘9-8 ‘0-L ‘-9 ‘0-G 'V-¥ ‘a-€ ‘d-¢ ‘A-T ‘SHIMSNV

D. should never tighten the packing gland

PROCEEDINGS OF THE MARINE SAFETY COUNCIL



